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Introduction 
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t 



The Departnifek of Energy's responsibilities in implementing 
Pi^esident CaVter's^lational Energy Plan irttlude identifying the * ,y 

appropriate rple of educational activities and institutions in that 
vork. Education serves the first princ^ple of that plan : ".....that 

•the energy pr<S(>Jem can be effe*ctively addressed only by a public 

tha^t understan^\its seriousness...." In addition, education produces 
the necessary m«power, at all levels and in all fields, required 
for the timely de^Aelopmeht of new energy resources and in improved 
eliergy conservatiolft efforts* - * 

- ' \ • , • 

This staff study, wai conducted by*Mr. John Ortman un4et the general 
fraction of Mr. Doc*ld Duggan of the Education Programs Division ; 
of the Office of E^uocftioia, Business, and Labor Affairs^ The study 
represents a snapshot^ .^f educational activities as they existed upon 
the creation of tl>e Depl^rtment of Energy, as well as a starting 
point fo/ t;^e developmcri^t of activities appropriate for the comprehensive 
mission of the I>epartmeii|:^ Note that we have limited the study to the 
Activities as they relate to educational institutionfe; but with the 
deliberate exception of the very substantial res^arcK activity conducted 
through university facilities. || • i 

The Education Programs Division serves as a ^port of call" in the 
Department of Energy to those concerned with the role of educational 
processes and institutions in implementing the National Energy Plan. 
Readers are encouraged to provide us with comment on this study. 



^ J. C. Kellett, Jr. 
Director 

Education Programs Division 
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THEvROLE OF DOE IN ENERGY ^UCADCON 



The purp03e of this report Is, to describe the various programs, the 
Dep^rtm^t of Energy and Itis' predecessd]: agencies. have administered 
for C|ur Nation's sch6<^Is« This Will helj^ to answer some of the many 
questions raised by the public as to what the Federal Government » 
and the department df Energy# In partic^lar» have done and are doing 
^ to prepare the If^S* citizenry to meet the energy challenges of the 
future. It will also assist school admlhistrators» educational 

y planners » and DOE program managers by identifying worthwhile ^duca- 

/ tlon programs* ' ,. 

^ ' b ' ■ ' 

. This report will" Include programs of the Atomic Energy Commission, 
the 'Federal Energy Administration, the Energy Research* and 
Development Administratiop and the Departi^ent of Energy* 

there; are five major areas in which the Department of Energy and 
its predecessors have played a sigtiificant role in supporting and 
coordinating education related programs in the,U«S« These areas are 
(A) training, (B) curriculum development, (C) educational special 
events, (D) facilities support, and (E) the Energy .Extension Service. 

A. Training 



Before discussing the various training programs under the 
bepartmen^t .of Energy's administration, an important and' essen- 
tial feature of all DOE training programs must be mentioned 
here; and that is DOE's coounltment to the policy of providing 
equal employment opportunities for minorities ^nd women in , 
'energy-related careers* 



The first Federal energy-related training program to efterge, 
grew out af research and training activities by college 
students and faculty at National Labpratories which were 
spNDnsored by the^ Atomic Energy Commission, beginning in 1947. 

^ *It was not until 1964, however, that these activities were 
formalized into one program. The primary function of this 
programvis to give college students and faculty the opportunity 
to enjter into collaborative research and training activities 
over the summer at one of 3t) or mor^^bOE Laboratories, 
Contractors or Energy Research 'Centers v The program is open 
to juniors and ^^eniors at the baccalaureate level, graduate 

. students working on their master'ls and doctoral degrees, and 
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col'lege/univer.sity faculty. In addition e research-related 

activities, which rieach something in <exce€s of 1,000 students 
and faculty each year, thei^ are^sevenal instructional programs 
that involve nearly -2,000 students and* faculty annually. The 
funding for the University-Labpratorv Cooperative Program in » 
FY 1977 was approximately $3.21 mJlllion. 

The next training program was also established by the AEC 
i-alid began in 1948. *This program was called the Graduate 
FellJwshiPj Prograto . Tt provided financial assistance directly 
to students pursuing careers in health physics,' industrial 
hygiene and' nuclear science arCd engineering, and operated 
for 25 year% until its termination in 1973.' In thi9 time, * 
a total of, $25 million had bden spent* for t^he training of 
3,^20 young *jien and .women on the graduate leve 



1 

unxic 



The Graduate Traineeship Program began in 1965 unWex the 
Atomic Energy Commission to proviiie financial assistance 
to colleges aiid universities for '^graduate studejit tr-aining 
in nuclea^ 'engineering. Later, the program expanded to 
include training 4ti radiation protection, environmental 
science and engineering, fusion, geothermal, and solar 
energy, engineering, conservati6n\^and social sciences. The 
"overall *goal of the Traineeship Program is to establish a 
broad base of expertise and technical excellence in tKe 
various energy technologies througtiouC_the country. Since 
1971, over five and a half million daj.lars has been spent for / 
more than 850 graduate traineeships • 

Since 1966, financial support has been provided ly^ the Department 
-of Xabor, the Veteran's Administration, state and local governments, 
and other organizations, for the training of unemployed and 
underemployed individuals in energy-related skills for placement 
in industry. This training-is. administered under the Training 
and Technology Program of the Department of Energy's Office of 
Contx^ctor delations and is impl^enented by ccJntractors to DOE, 
hamely. Union Carbide (Nuclear t^ivision) and Oak Ridge Associated 
Universities (ORAU) . Since its inception, over 95 percent of the 
4,000 trainees completing-^he program have been placed in industrial 
pbSitions, with 36 percent employed at DOE facilities and 34 
percent representing minorities and women. A number of community 
colleges have provided educational services in conjunction with 
tAe program. ' • > 

In 1958# a program of faculty institutes was developed to 
bring the rapidly developing information in the relatively new^ 
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field of htteiear energy toVhc Nation's educational Institu- 
tions, Suwper institutes of 8 to 42 weeks duration for high 
school and coll^e/unlverslty faculty/were conducted in^ such 
areas as radlob'lology, radlolSQ^ope/appllcatlonSy nuclear 
science -and engineering, reattor tefechnologj^, etc* For several 
years thi^ progra© was sponsored/jointly by the Atomic Energy 
Conmdssion and the National Science Foundation. Over 5,000 
teachers were trained through theses institutes which terminated 
in the late sixties. This program was 'the forerunner of the ^ 
Faculty Development Program of 1971« 

The Faculty Development Program SWgan in 1971, under the 

Atomic Energy Commission, with tlie original intent of informing - 

teachers about the role of nuclear energy in the production 

of electrical power. In view of the Energy Research and - 

Development Administration's responsibility" for development 

pf a wide- -variety of ewe^gy -options, the Faculty Development 

Program's goals expanded, Iq turn, to reflect thiV spectrum 

of ^options. ^ The primary godSLs^Qf the program today are to 

help 'ipprove the teacher's ability in energy education by . 

developing an iftider standing of a wide variety of energy topics 

such as solar, geothermal, fossil, nuclear, conservation, 

andx^energy economics and to explore ways of effectively communl- " 

eating this understanding to studerits. The means used in 

achieving ^ese ends is the summer workshop which usually lasts 

from 1 to 3 weeKs and Involves 25^40 teachers ranging from 

elementary to the college level. Since the beginning of the 

program, ovet 2.74 million dollar^ has been spent to sponsor 

206 workshops hosted by many of our Nation's colleges and 

universities. 

1973, the Atomic Energy Commission initiated the Pre-^Freshm an 
and Cooperative Education for Minorities in Engineering Program 
(PREFACE) in order to give mlnprlty group students', economically 
and educationally disadvantaged individuals, and women an oppor- 
tunity to further their studies in the field of engineering. 
The major thrusts of the program are: 1) to^ldentlfy minority 
group candidates during high school, 2) to (Provide the candi- 
dates with enrichment activities during the summer prior to 
their freshman year in college, 3) to help them get through the 
flVst year of engineering school by providing financial assis- 
tance. Thus far, about 500 -students have entered the program 
with a total funding of nearly $400,000. Anbther $165,000 has 
been budgeted fv FY 1978. . . ' 




ERLC 



10 



A pilot training program was conducted-i^by thie'fedefal Energy 
Administration in six New ^ngl^nd states, in 1974,- iir order . 
toxreate an "Energy Consefvatioji , Corps" made up of high 
school teachers -and youngsters trai?ltied In conservation tech- 
niques for/ the school aild*home. The fqllowing year, the 
program expanded to include ^evd» other states in order to 
establish a nucleus for a nationwide network of conservation- 
minded- young piBople, TJie flndi'ngs of the 1974 t>ilot prog^ram 
have been published in a. report entitled Energy Conservation^ 
Training Program: Pilot Program for Six New England States • 
which is availible from the Nat^.onal Technical Information 
Service, Department- ^f Commerce, Springfield, Virginia 2216^1. 

In September 1977, eight universities wer6 cho'sen by the 
Energy Research and Development Administration to house solar 
meteorology training centers* The Centers are located in 
varioup regions of the U.S* to include Alaska and Hawaii and 
are expected to, be In operation within a year. Each center 
wlil offer courses for students and working professionals in 
solar meteorology and will collect solar radiation data to be 
fed intp'the National Climatic Center at , Asheville, North.. . 
Carolina, where it will be made available to thVs6 Interested** 
This data will disclose valuable information as to the avail- 
ability of sunlight across the Nation for solar energy use. 
The total estimated- funding for the 5 year, project is -8 million 
dollars. ' * ^ ^ * 

Curriculum Development 

In its continuing effort to assist the educational process 
In our Nation's schools the Departments of Energy ^^jid its 
predecessprs have developed a ntmber of curriculudl materials 
for •teachers and students from kindergarten to th^ adult/ 
professional level. Most of these- materials are available, 
free of charge, from the Department of Energy's Technical 
Information Center located at Oak Ridge, Tennessee. 

* * 

Beginning in 1962, the AEC's Division of Technical Infbrmation 
supported the publication of a nUftber of booklets for schools 
which later were made available to the public upon request. 

In' 1974, ini cooperation with the Peii^bylvania^ Department of 
Education, the Energy Research and Development Admin^^stration 
supported the development of f-mini-course and teach.er's 
guide entitled The Environmental ImpaCft of SJLectrtcal-yPjbwer 
Generation; Wuclear and Fossil which discusses the national 
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need for electrical energy and the cost-t^p-benefif' ratio / 

of generating it. This-^guidfe ha~s. been us^d in secondary^ * ^ ^ 

schools, junior colleges tod! college^ iu_theU.5*- 

Beginning in 1915, the Fedfetal Energy Administration has ^ 
supported the <levelopment and distribution of energy and . T 
environment resource materials for -pse by teachers, and^ students^.; 
K-12. This material included a collection of teaching mini- Y 
units'*, a 'source book for backgrpurid .inf ormatioij for teachers on ^^v; * 
energy/environre^nt subjects, a- five-volume inventory of energy 
/educBTtion m^terlais, and a bibliography/f ilih list for teachers 
and students*^ ^ In addition, a number of energy education booklets* 
have been devisfed such as The Energy C^alleng^ ^ Energy Activities 
with Energy Ant > Energy ^Congervatlon; Understanding and Activities 
f or » Young People and My Energy. Btx}k > 

The Federal Energy Admlnistjration initiated a project, now 
under the peparttaent of Enei?gyi 10 develop conservation 
teaching material^ entitled My Evi^tUf World for grades 4 through / 
6 which is expected* tp be completed by March- 1978. 

total FEA: spending for cur#icuiuto materials sirice 1975 , 
Is "^^proximat^ly '$827,090. , * ^ 

In 49X5, \t he Energy Research and Development Administration ^ . 
inittat^dN^ contract With the Natibnal Science .teacher^ * 
A^socl^tXon tp prepare a series of insti^uctional units for 
grades ^-IN2 called "Interdisciplinary Student /teacher ^Materials 
on E«rgy, \he Environment > and the Economy." Thus far, 
six units^a^^ been developed in final torm. These Units, 
now available to teachers, are;* the Energy We U8e > Grade 
1, CoaffltunityXworkers and the Energy/They Use ,, Grade 2.> Enei^y^ 
Engines^ and the Industrial Revolution . Grades 8-9, Transpor - 
s tation and the \: it y . Grades 8-9. How a Bill Becomes a Law to 
Conserve Energy ACrades 9, 11, 12 and Agriculture, Energy and 
Society , Grades iK 11, r2. Eight additional t^raft units are 
being field testedX(uring the ^977-78 school year. In addition, - 
the NStA has prepared 19 Factlafreets for K-12 ^eachers'on 
various^ alternative energy technologies anrf conservation. 

In 1976, a home economics ^urricuium guide was developed b^ 
the University of Tennessee under contract to the Energy 
Research and DevelopiAent Administration entitled Enerfcy 
Conservation in the Home .^ This 3r25 page publication contains 
many helpful ^nergy^-Sfaving ideals as well as teaching' activities 
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f or ,^he cldssr^pfli. In, addition to being suitable for home^' 
economics ^ou«^s, it pan be used in^othgj^ subject areas 
such as social studies and science* 

• - : - , , - ^ 

1^ the summer pf 1977, ^e Pak kidge Asspciateg 
^ und^r contract to 'the Energy Research ^nd Bejj 

tiotl, developed four science 'pacfeets cailled i ^ ^ . 

in Energy fpr grade? A through' 6 relating to , solar , chemical » 
and electrical energy as well as conservation. T?he'packe/s ^ 
contain a seriefe of experiments for the st^d^t^ to perform and 
caxi be used* in art^ economics, arithmetic, and reading* daises 
as well as science^ \ , 

The Energy Research' and Development 'Administration contracted 
for the development of a solar energy curricula for" grades 
K-1.2* The materials &re now bej.ng developed by the University 
of Southern California and the State University of New York 
at Albany and are exp,ected to b^^eady for classroom use 
by Septembet 1978. ^ ^< 

In S^tember 1977, the Federal Energy Administration and 
tl^^cnergx Research and Development* Administration jointly 
f unded"^ a project to develop 10 energy curriculum modules to be 
" uaed isi community college classes. This ^ffprt is currently ^ 
being imdertaken by the Brevard Community College, in CoQoa, 
Florida, and is^ expected to be finished in July 1978. 

• • - _ 

In an effort to* reach the adult and vocational high school ' 
^student, as well as the nontechnical student pbpul^ion^ 
the Energy Research and .Development Administra^on and the 
Department of Energy have recently funded two materials develop- 
nJent programs V The first, initiated in September 1977, underN 
ERDA' sponsorship, is called "Energy Efficiency Training for 
Building Trad^a" and Is being' produced by thfe American Aasocia- 
tion for "Vocational Instructional Materials located ilJ Athens, 
Georgia. The purpase of this prMr^m is to provide training 
materials for vocationar/technical hijgh schools ,'^post^secondary 
schools an4 adult education courses which will^pr^^pare home- 
qyndrs and future members. of the building trades to implement 
energy conservation techniques.* ^Thfe second, sponsored by the 
Pepartment of. Energy, is a sOl^^ar correspondehce course des-igned 
to criate a certified work force^of solar equipment installers. 
The course is directed towards* technicians' skilled in tITe air* 
conditionings and plumbing crifts an* will begin in January of 
^his year and will last 10 to 12 weeks. The course was 
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developed t>y the|lome Study JLostitute of Columbus, Ohio, 
through the Sheet Metal and Mr Ccviditioning Contractors 
National A^aociatlon (SMACNA)' and the Northamerican Heating 
an4 Air Conditioning Wholesalers Association (NIJAW) . 

In early 19f8, the Solar TecJmology Transfer Branch oi the 
Department of Energy initia^tfed a project to xievelop curriculun 
materials and procedures fcr the training of instructor^ in 
fhe teaching of solar ecJUtipment installation. Once these 
materials and procedures tare developed, they will be distri^ * 
buted to community colleges and vocational/technical schools 
throughout the country. The project will be implemented by the 
Leagiie for Innovation in the Community College, a consortium* of 
16 schobl districts and 49 colleges throughout the U«S. The 
funding for the project is estimatedHst«^$100,000. 

The Solar Energy Research Institute (SERI) was maiviated by 
the Solar • Energy Research, Development and Demonstration 
Act of 197 A and began operations in July 1977, under the 
Energy Research and Development [Administration. SERI' will 
provide significant support"" to the national program oi 
research, development, demonstration and commercialization of 
solar energy technojggies . Included in its planned aetivities 
is the Ijmplementat^on of curriculum 'development programs 
and cour'ses for^fehtf training of graduate, undfrgraduate, ^ 
trades and vocational high school students *h the use of 
solar technologies. 

Educational Special Events 

Several special events concerning energy education have been 
sponsored by) the department of Energy and its parent organiza- 
tions SMfihWs Awards presentations at International Science 
and Engineeting Fairs, expense paid visits to one of the . 
National Laboratories for International Scienpe Fair winners, 
national contests and competitions designed to encourage 
nation-wide participation by teachers and students ip the 
creation of energy-felated projects, activities and exhibits;* 
conferences > worktops and seminars organized around energy- 
education themes; special studies. and surveys and special 
visitation programs* 

Facilities Support 

r 

The Department of Energy and its predeces^rs h^e provided 
support to educational facilities tKfoughout the country in 
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the following four ways: 1) by maintaining the operation of ' 
nuclear reactors housed at colleges and universities » 2) 
by providing funds for the installation of solar electric, 
^solar beating and cooling,, and solar hot water systems in 
Sichool building^s, 3) bjf sponsoring' the development and Imple- 
mentation of school energy conservation programs, 4) by 
awarding grants of used laboratory equipment to colleges ^ 
and universities. V 

!• Reactor Sharing and Fuel'Assigtance Prograiri ^ , 

In 1967, under the Atomic Energy Commission, the Reactor 
Shairing and Fuel Assistance Program was established. 
Under this program, funds are provided to a number" of 
colleges and universities to cover the fuel production 
and operating coats of nuclear reactors used for research 
and training activities. Since the beginning of the 
program, nearly $5 million has been' provided for the 
reactor sharing and fuel production costs. There are 
currently 54 reactors, located a^t. 48 learnings institutions , 
in operation. - ♦ , 

2. Solar jflectric> Solar Heating and Cooling of School 
Buildings 

As a form of direct assistance to the schools, the Energy 
Research and Development Administration has funded solar 
electric, solar heating and cooling and solar hot water 
systems for schpol buildings. The solar heating and 
pooling of buildings has been and is currently being 
carried out under the National Solar Heating arid Cooling 
Demonstration Act of 1974 which provided for the demonstra- 
tion &f solar heating and cooling systems in residential, 
commercial, and nonresidential buildings including schools. 
This support provides for the retrof itting<^of existing 
school wildings wl^h solar^eating and) cooling systems and 
the design and construction of new schodd buU^dings for 
the subsequent installation of solar heating and cooling 
systema. A total of 40 educational buildings have been 
chosen as demonstration sites to include elementary, 
junior high, high school, vocational high school and 
university/college buildings. Nearly $14.4 million has 
^een spent for the solar heating and cooling and hot 
water systems of school buildings. 
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School Conservation Programs 



, In addition to the solar heating and cooling' effort, funds 
have been provided by the Federal' Energy Administration 
to develop conservation 'programs for school buildings in 
atr*effort to cut down high energy costs which result in 
higher local taxes^ increased tuition, teacher layoffs, 

,a^d, tn some cases ,^ schlDol shutdowns. One such program has 
been developed^ by the Educational Facilities Laboratories 
of Menlo Park ^- California^ called the- Public School* Energy 
Conservation Service (PSECS) . • Under this program, energy 
ineff icienties are identified by a computerized energy 
* audit, and recoihmendations are made to eliminate them by 
taking conservati^jLon jneasured such as Increasing the- insula- 
tion, deducing glass areas, and adding new temperatufe 
controls, to name only a few. The service was developed . 
in 197A and Is available today, for a small fee, to all 
interested schools. . ' 

^ In June 1975, the Federal Energy Administration sponsored^^ 
the ^'Chicago Project" which involved the auditing of 60 • 
school buildings in Michigan,' Illinois, Wisconsin, Ohio, 
^and Xntllana* The purpose of the audits was to determine 
areas of energy waste to make recommendations as to how 
tills waste could be eliminated and how much, it would 
cost. The (^SECS) computer analysis was used as part of 
the project. " ' * ^ ^ 

From September ,19-76, to January 1977, 20 energy . 
cbnqervatlon workshops were conduicted by the Federal finergy 
Administration *s Office of Conservation to provide tech- 
nical aaslJitance to school plant managers and engineers for 
■energy management in public school and university faciii- ' 
• ties. The materials resulting from these workshops hafe ^ 
been laade available to the State Energy Of ficfes. ^: x 

- ' ^ ^: : 

Beginning in the summer of ^^977, 10 elementary sc}iools, 
located throughout the coun^jry, are being retrotixted^ 
witK energy saving measures such as added ina^uatibtf; 
bonder iiaprovements, adjustments in- ventilataon syst^s, 
and changes in lighting. In addition to -the\energy-saving 
'equipment, data collection instruments will^ bV ^st^ led 
'to' mealfiNire the -energy savings, for each school. The project 
is designed to assist school admlnisti^ators in their 
conservation programs by providing the basic information 



^-needed to determine effective /conservation measure^, and 
i« being conducted' by the American Association of^'Bchrobl 
Admiiiistrators of Arlington, Virginia* It is based on the 
finditigs of^a (PSECS) sucrvey of the iO schools by the Federal 
Energy Adniilnlstration In l$J6s The estimated amoujit needed 
'^^to support the project i^s- $600,»000.. 

.President Carter's National Energy Act provides for the 
adoption of a national energy^audits system for school 
knd, hospital buildings, pending final approval by Congress; fll 
At present^ the provision^ of the 'bill are being examined . 
in conferehce» If apppi^ed^ it will be the largest conser- 
vation effort -for d«taools and hbspltala in our Nation's 
history,. pro;Mdi!ig $900 million Jn Federal grants over a 3 
« year period with, a minimum of 30 percent of that guaranteed 
far educational facilities* These grants will cover up to ,50 v 
percent o^ the ^costs for the evaluation, design, acquisiti>on, 
and installation of conservatiait measures. 

4i . OSigd Laboratory Equipment Program 

The AEC lnitiaj|ed,.a program in the mid-^O's of providing 
financial grants to colleges and universities to purchase 
new kuid^l^ar-type laboratory equipment. Later this program 
evolved int^ a grants program by which used energy-related 
laboratory equipment yes donated to the schools* 

EnersLY Extension Service ' 

In September 1977, the Energy Research and Development Administration 
began- funding a 10 state, 19 month, pilot program called the 

.Aiiargy Extension Service* The program provides technid^l 
assistance to citizens and other 8ma).l energy consumers ^such as 
small businesses, schools', hospitals* and government agencies* 
Ea^h state has been awarded approximately $1*1 million and 
ha^ devised Its own particular prograpi, with some of the ^ 
girpgrams giving a \iigh priority to education related activities* 
The states participating in the Enkrgy Extension Service are 
Alabama, Connecticut, Hichigan, New texico, Pennsylvania^ 
Tennessee, Texas , .Washington, Wisconsin^and Wyoming* Energy 
Extension Service activities directly renting to schools are 
described below* It should be emphasizeoN^t these programs 
have been designed by each at ate, 'not the Department ^ of Energj^, 
and will be administered by the stages* Those with the principal ^ 

* emphasis on students and/or educational facilities are as follows.: ' 
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1. Michigan 

In Michigan, there are two major energy objectives In^rporated' 
within the Energy Extension Service Program. The first Is ^ 
to create an Energy Conservation ?thlc In 50,000 -high 
/ . school 'age young people ani the second Is to reduce the energy 

y consumption by at least 5 percent In at least 50 percent 
of the families with members in high school. ' 

^ 2. Texas , . . • 

In Texas, one of the energy-conservation goals is, directed • 
' toward public lni|titutlons such as local goverdment buildings, 
«tate agencies *ai>d pjiAllc schools. In, order to achieve 
this goal, materials are being developed for energyTConservation 
\^ presentatijc^ns In'schools throughout the, state. 

3. Tennessee ' ' . 

In Tennessee, an energy ^conservation program has been designed^ 
ttf' reduce energy consumption in city/cotmty buddings 
including public schools. Conservation activities include 
removing institutional barriers such as energy inefficient 
building cbdes and providing technical assistance for ^ f \ 

buildings retrofit. ' / , 

4. Washington ^ 

In Washington, there are two major areas in which the 
Extension Service ylll assist the' schools* Firfft, the state 
^ /^~^^^^ is encouraging energy conservation through improved bus 
/ Vouting and scheduling* Secondly, curriculim materials 
1 /are being developed that emphasize energy conservation and 

\^y^^the"use of alternate renewable sources of energy. 

♦ 5. Connecticut ' * . ' 

In Connecticut, public facilities including school^comprise 
one of the three major target audiences for thej Energy 
Extension Service. * 

6. Pennsylvania ^ 

Pennsylvania has designed a program to provide local 
officials w^th information anS technical support to Improve 
energy efficiency in school buildings. " 
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7. Wyoming * ^ 

. 

Conservation and solar technology demonstrations will be 
.presented at seven community colleges and various high 
schools across the state. ' y V 
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TABLE I 

ESTIHATED TOTAL SPBTOING IN ENERGY EDUCATION 



(1948-1978) 



7 



Training' 
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FY 
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Graduate Trainee shins 
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78) 


Faculty Development Program Workshops 


2,741,162 


(FY 71 - 


FY 


78) 


PR^FAC^ Program 


384,000 


(FY 73 - 


FY 


77) 


Solar Research and Training tenters 


8,000,000 


(FY 78 - 


FY 


82) 




9^ nnn nnn 


(FY 48 - 


FY 


73) 


Radiation Protection Training 


110,000 


(FY 65 ^ 


FY 


77) 


^^^Crltlcallty Workshop 


7,000 


(FY 77) 




f 


Materials 


2,248,000 


(FY 74 - 


FY 


78) 


• 

Educational Soeclal Events 


*1, 691, 778 


• 

(FY 57 - 


FY 


77) 


Facilities Sunnort fSolar H/C^* 


/ 


V ITT /*f • 


r I 




• 


1 no A 




£1 


77 \ 


^ , (Solar Electric) 


6,300,000 


(FY 77 - 


FY 


79) 


Reactor Sharing and Fuel Assistance Costs 


4,737,406 


(FY 67 - 




77) 


TOTAL 


$31,463; 373 
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II. Training ; ' / 



A number Qf^tralnlng prog^rns have been established to meet 
the needs of a variety ^£ atmiences* '^ese audiences can be 
divided Into two dlstliict groofps: A) studemts of varying levels 
(K*12, 2 year post-^set^ondary t baccalaureate through post- ^ 
baccalaureate, and aoult/prof esslon^l) , educators (teachers « 
K-12, school administrators, junlojp^ college and universal ty faculty 
nembers) • ' / . ^ 

A. Students * y^i^^'^^ 

1. K-12 I 



"Jilk and 1975, the FedetaJ. En( 



In 1974 and 1975, the FedetaJ. Energy Administration 
spqnsored a training program to prepare youn^ people of 
h^h school age to promote -energy conservation in, their 
hones; schools and communities* In order to/jlmplement 
this program, junior high and hj|gh scUQpl students were 
/encouraged to work with their teaq^heps and community 
leaders on energy conservation programs and activities* 

Training and demonstration workshops were set up in ^ 
13 states and energy conservatlf^n newsletters .were 
>rovlded to members of the "^ergy Conser^tionrCorps" 
covering^ energy information relevant to theii; states and 
guldelln^ for saving energy in homes and schools* 

The Bolton Institute of Washington, D«C«, conducted the ^ 
program under contract to' the Federal Energy Administration 
for a total of $200,000* 

The states that participated ifere Massachusetts, 
Connecticut, New Hasq)shlre, Vermont, Maine, Rhode Island, 
Colorado, Michigan, Illinois, /Georgia, New Jersey, 
Alabama, and New York*. v 

2* Two Year Post'^Secondary \ * • 

In the epri^ of J965, the AEC initiated a training 
activity tc(^roduce certified radiation protection techni- 
. clans for the Idaho Nuclear Engineering Laboratory* This 
activity consists of 2 years academic training in 
\ science, mathematics, engineerinl and related subjects, at 

Idaho State University and one summer of on-the-job 
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training at INEL. Tc^ date, over dOO students have 
participated in the program at a cost to DOE and its 
predecessors of nearly $11^0,000. 

\ r f 
In September 197,5, a survey vasjbaken by the Manpower 
Development Division of Oak Ridge 4wisociated Universities, 
under contract to the Energy Research and Development ' 
Administration, to determine the occupational int^redt 
in energy related technologies in community and Junior 
colleges in the U,.S.^ And to identify the degree of 
cooperation between t^e colleges and energy industries. 
^JJie survey finding^ were^used to asse^^ the nee?l f oif 
f jiture energy relfeed^ progrtos involving the excbarige of 
ideas between colleges, industries, and state and Fedtftal 
agencies* A to'tlal of 1,152 institutions were surveyed 
including members of the American Association of Community 
and Junior ^Colleges which represents 8^omS^900. 2-ye''ar 
colleges. \ 

As a result of^his survey, four technology training 
workshops were held at a cduferehce in Atlanta, Georgia, 
V in October 1976, to examine manpower training in coal 
mining, petroletm technology, nuclear and solar energy for 
junior college students. The conference was co-sponsored by 
the Energy Research and Development Administration, and the 
American Association of Community and Jiinior Colleges. The 
conference attracted representatives from 9A juhior colleges 
and from 37 siates.^ 

\ 

Baccalaureate throujth Post-Doctoral 

(a) The Utiiversity/L^boratory Cooperative Program 

With the establishment of the National Laboratories 
30 or more years ago, both faculty and students 
have been involved in ongoing research programs. 
The degree of this participation has varied widely 
depending upon the mission and^ organization bf the 
. particular facility. j ' . 

In 196 A, under the AEC, shortly after the Div^ion* 
of Nuclear Education and Training was formed, this 
University /Laboratory relationship was integrated 
into a program activity for coordination purposes and 
to maximize the opportunities for faculty and students 
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At additional laboratories* did not occut, nor 
vas It intended, that all University/Laboratory 
Interactions \e combined Into one central progtain* 
What evolved were essentially conplenentary type 
activities, wherein Education and' Training funds 
vere used primarily for faculty or students In a 
training or learning status*^ Progranmatlc or 
rese^r^h support was still used to bring faculty 
and 8tu4eilt*^B on board, but acre directed to program 
goals and>near term needs of the Lab, such as 
co^tfultant support. In the case of faculty, and 
part-time or suoittr student help. - 

The support of participants %rlth Education and 
Training funding Is generally understood to !>& 
for thpse academic people, faculty and students, 
whose major Interest Is In learning or broadening 
their ezperlehceP In an' area consistent with the 
Labs^ mission, or expertise* ,At the s^e time, 
faci:^lty and/or students who 'are there In a learning 
status oft^ mafce valuable contrlbittlons to the 
on^olhg^ research efforts* Laboratory staff are 
highly supportive' of this activity and view It £^ ^ 
valuable bridge In building a cooperative and 
mutually beneficial relationship with colleges and ^ 
tklverslt'les at the undergraduate level* 

The organlzatlond administering this program are: 
' Ames Laboratory, Argonne National Laborato;ry» » 
Associated. Western Universities, Brookhaven National 
Laboratories, Lawrence Berkeley Laboratory^ Mound 
\ Laboratory, Northvest College and University 
Association for Sclence>«Q{^ Ridge Asaoclated 
Universities, Oak Ridge .Na^onal Laboratories, 
University ^f Rochester, Savjannah River Ecology 
Laboratory and the SavaanayRlvei; Laboratory* 

The University/LaboratorjP^Q|lperative Program is 
composed of the following elements: 

1) I'aculty Research Participation 

G 

2) Student Research Participation (Graduate or 
Undergraduate) 
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3) . Labojratory'Grkduatte Participation (Thesis 
• Re'^eatch) 

4) Thesis Parts Research Participation (Short 
Term) 

5) Student/Faculty Seminars and Workshops (Lab 
Oriented) * 

6) Co^nfetences % 

7) Visiting Lecturers ' / 

8) v,^turn faculty Research Visits 

None of the Laboratories have all of the above 
activities operating within their programs* Each 
Lab's particular program is generally geared to the 
special strengths and mission of that facility. The 
principal objectives sought through these activities 
are: 



Tq ^ncouTpip^ and extend a productive relatibnshlp 
between universities ^and the Labpratories» ' . • 
leading to a broader research and education partner 
ship between the two* 



o Provide selected faculty » graduate students* and 
J^^der graduate students with useful exposure to the 
research and development activities of Interest to 
^OE as expressed in the R&D mission of 'the laboratory 

o Train academic personnel in new techniques /and « 
processes of particular interest to the host 
laboratory and DOE that are unavailable on campus. 

o Enrich the instruction and research capabilljties of 

college and university staff in energy. 

> 

o Attract students to the Laboratory and other DOE 
Centers for possible future employment* 

The DOE FY- 1978 budget for the University /Laboratory 
Cooperative Program is $3.18 million. ^ 
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The four major student programs arei ^ 

% ^ ' 

o Student Research Participation - This activity, \ 
provides qualified Junior/senior J^ev^l undergraduate 
science and engineering students vlthvthe opportunity 
to participate In research, developmei^ and demonstra- 
tion programs, at approved DOE Laboratories or 
Energy Research Centers* Most* though not all, 
appointments are for the summer period* ' The 
undergraduate applicant must have at least Junior 
standing with a'bettir than average academic 
record* • x 

S^eral facilities sponsor a semester of "honors'*'^ 
programs for uppers level undergraduates that - 
combine special instruction in ar^tudent's field 
of ^nt^rest .and need with a research assignment. 
Credit Is Ju>^rmally given by the student's academic 
Instltutitfiei for this period of work* Graduate 
students are also eligible for nop-thesis research 
participation appointments* 
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LaboratdsHL Graduate Research Participation - 
Selected full-time graduate students' enrolled in 
accredited universities may receive appointments of 
up. to 1 year— renewable to a maximum of 3 years— to 
carry put their Ph*D or Mast er^s. thesis research 
in residence at a DOE Laboratory or Energy Research 
Center* The purpose of the program is to provide 
opportunities for graduate students to carry out 
their dissertation requirements when the necessary 
facilities or resources are not available on 
canmiis • ^ " 

■ V 

All requirements for the degree, except tme research, 
are normally Completed prior to starting the appoint- 
ment* '^Th^^tudent works under the Joint direction 
of a laboratory staff member and a faculty research . 
advisor who '^eriodicall]^ visits the facility to 
monitor the student's progress* Considerable 
preplanniog^ is inv&lved between the student, his of 
her major professor, and the Laboratory, to assure 
that the proposed ^re^earcli meets the interests, and 
ne^ds of aXl^conceroed parties* 
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Thesis Parts Research Participation - This activity 
provides^ opportunltlets for' full-time graduate 
tudents^fo conduct short-tetm portions of their 
^escarch-^ few days to several weeks — at a DOE 

lllty having a special resource or equipment * 
required for'\the research. i_ 



o StudenKExperlnfents - Thfs activity provides 

studentsNwith experience In laboratory experlmenta- 
"tlon, on a\tlme aild space available basis. 



H must be recognized thar the Laboratories, Energy 
Research Centers, and other DOB facilities partlcl- 
patlng In this program, range from the broad multl- 
dlsclpllnary labs to speiiiflc mission oriented or 
single purpose facilities.^ As such, the range of » 
activities varies widely with few. If any facilities, 
carrying t)ut all of the programs described (see 
Table lil). \ * * 



(b) AEC Graduate Fellowship Program (194 8-1 973) 

Beginning in 1948,\the Atomic Energy Conmission * 
Initiated the Gradiilqite Fellowship Program with the ^ 
Intent of providing graduate-level training in health 
physics, industrial h]^lene and nuclear science and 
engineering, chemistry,^ reactor technology and other 
energy-related fields. The total Investment of AeC in 
all these programs is summarized ip Table II below: 

TABLE II ' 



Program Fellows 
Predoctoral and Postdoctoral 920 



Health Physics 

Advanced Health Physics 

Industrial Hygiene 

Nuclear Science and 
' Engineer Ing 

TOTALS 



910 
30 
80 

1.380 
3,320 



Fellowship Years 

i.ow. 

1,381' 
77 
• 89 

2.A57 
5,065 



Cost 
(In thbysands) 

\ 

$ 4,382 
6,078 
597 
466 

12.483 
$ 24,283 
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ADMIHISmiNG ORQAllIZATIONS 




AMES LABORATORY 



;GONNE NATIONAL LABORATROY 



^ASSOCIATED WESTERN UNIVERSITIES 



BROOKHAVEN NATIONAL LABORATORIES 



LAWRENCE BKlKELETt. LABORATORY 



Ml. 



MOtJND -^LABORATORY 



NORTHWEST COLLEGE & UNIVERSITY 
ASSOCflATION FOR SCIENCE ' 



OAK RIgGE ASSOCIATED UNIVERSITIES 



K o 



OAK>RIDGE NATIONAL LABORATORIES 



\ o 



UNIVERSITY OF ROCHESTER 



V. 



SAVANNAH RIV£R EOOLOGY LABORATORY 



:D?r-6 



SAVANNAH RIVER LABORATORY 
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(c) The Gradua te Tratn^eahlp Brogram , 

The present Graduate Tralneeship Program evolved from 
I the Atomic Energy .Commission's Tralneeshlps which were ' 
developed in 1963 to further nuclear engineering 
education. By Piscal^ar 1975, the program had been 
expanded to Include radiation protection and environmental 
science* 

As the Energy Research and Develc^pment Administration / 
repUced the ABC, the Tralneeship Program responded to 
tlie needs of a range of energy technologies much 

>tiroader in scope to include fusion, geo thermal, solar, 
social science and conservation. The goal of the - » 

Tralpeeahlp Program Is to strengthen centers ot 
excellence for graduate study In energy related 

■ technologies by providing Institutions with funding 
under a tralneeship contract to select students for ' 
graduate study. Since Fiscal Year 1971, over five and ' 
a half million dollars have been spent for more tharf 
850 tralneeshlps at the Has^r's and Doctor's Degree' 
level (see Table IV) . * 

TABLE IV ^ ^ , 

ILii 73 FY 74 FY 75 FY 76 FY 77 78 




Total 



FtmDING LEV£l 

(in thousands) 6« 564 798 533 846 700 ^ 525 1,000 $5,629,000 
• TIAINEESHIPS 102 88 . 123 83 149 103 75 133 > 856 

Pre-Freshman and Coop erative Education ProB r*" 

The'PREPACE Program was created in 1973, under the * 
Atomic Energy/CommJ«8ion, for the ptirpose of increasing 
the number of minority group members and women entering 
engineering, science, and other energy-related 
.fields, so that future pools of professional talent 
t will be more /equitably represented. Under this 

_ program, funds are provided to colleges and universities ' 

to seek out minority groups, women, and educationally 
- and economically disadvantaged individuals during high 
schodl years ^d prcJ^de-them with innJkive and 
motivating experiences prior to their Ashman year in 
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college.^ During the first sumaer, the student will 
8pen(l 2 or 3 weeks on campus ±tK academic work 
and then several weeks at a national laboratory 
working in a research environment. The financial 
sMpport in fhis program provides summer stipends for 
,the students and tuition costs' during the freshman 
y^./ Other support cornea from industry and university 
soCces. Thus far, over 500 students have participated 
with a total funding level of $384,000. 
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JSolar Research and Training Centers ' * 

In September 1977, the toergy Research and Development 
Administration .announced the selecfion o£ eight 
universities throughout the continental United .States , 
Alaska and Hawaii, to set up solar energy training 
centers which will offer c6urses for students and 
working prof^sioifels in solar energy related meteorology 
The Energy Research and Develoi>ment Administration 
wlil) spend a total, of $8 million over 5 years to fund 
Ibe project. The centers are expected to be in 
operation in Septraber 1978* 

^^^"^e eight universities are: ^University of California, ' 
Davis^ California; State University of New Ybrk, 
Albany, New York; Georgia Institute of Technology, 
• Atlanta, Georgia; Trinity University, San AiftoW:^ 
Texas; Oregon State University, Corvallis, Oregon; The 
University of l<lchigan, Ann Arbor, Michigan; University 
of Alaska, Fairbanks, Alaska; University of Hawaii-JJatioa, 
Honolulu, Hawaii. , ' - 

Tfie information gathered on solar xakiation and other 
meteorological da^^'Xjlll be fed into the National 
Climatic Center at AsTieville, North Carolina, where it 
will be available to those Interested. In this way, a 
^ more detailed understanding of the yeat-round avail- 
' ability of sunltght across the Nation, includiiig 

Alaska and Hawaii, will, be obtained (sefe map, page 22). 

(f) Nuclear Critigality Safety Workshop « 

In May 1977, the; Energy Research and Development 
Admlmlatratidn sponsored 10 day workrfKfl) called the 
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. "Tiuclear Crltlcallty Safety Workshop" at the University 
of New Mexico for the training of 16 graduate students » 
f roa all parts of the United Stalest In safety 
procedures related to all aspects of the nuclear fuel_ 
cycle gad reactor usage* The wotrkshop Consisted! ®^ 
lecture^t vork/ discuss ion sessions and informal' 
interaction between students and faculty* major 
strength of this type of activity is that it provides 
fpr practical experiences in criticility safety which 
10 generally unavailable to students* 

Educators (Teachers K-12t Administrators , Junior College Faculty,^ 
Baccalaureate through Post-Baccalaureate P^iculty) 

1. The Unlversltv^Laboratory Cooperative Wcrgi^am 

;^ 

As aentioned earlier, this program not only serves ^ 
undergraduate and graduate students , but also acts as a , 
vehicle for college faculty research and training as well* 
Under its Faculty Research Participation activity, full-time 
''college or university faculty members engage in research, 
working with, a laboratory staff member on a ^problem of 
mutual interest* Other faculty training and education 
activities include : 

(Facility Institutes) 

These are 1 to 4 week Instructional sessions on subject 
matter relating to the various energy technologies, environ- 
mental Impacts, conservatiom and o^her related topics to. 
aid in teachltig and student guidance* (Also Includes ^ 
In-^ervlpe institutes which meet on a weekly basis during 
the achool year*) 

(Faculty Wej^ho^s) 

These are usually 2' to 3 day $M^±ons on special if topics 6f 
interest to faculty members* Many of the topics "fere tied 
closely to research programs of the laboratory wl^ ^he 
objective of filling the gap between tfie brief treatiijent 
give^ in meetings or conferences and the relatively lOQger 
* • exposure attained as a research participant* 



(Fiscal Source) FY 1973 



Hoiiard University 

Univ. of New Mexico 

Ohio State Univ. 

Tuskegee Institute 

Sub-Total 

Dajton-Vilberforce 

Atlantic Univ.T 
Georgia Tech 

Savannah River 

Office ^ 

Other 



$10,000 
14,000 
10,000 
13,5Q0 
47,900 



/ 

N . TABLE V 

PREFACE FUNDING 

FY 1974 FY 1975 FY 1976 
$10,000 $10,000^ $15,000 
25,000 . 25,000 — 



5,000 
10,600 



15,000 



50,600 • 50,000 



10,000 
7,500 
32,500 



- A. 



lat. Qtr. FY 1976 FY 1977 
$10,000 % — $ 15,000 



10,000 

20,000 
40,000 



8,000 

12,000 
20,000 



2,000 -- 



6,000 



, 11,000 
12,000 

38,000 
22,000 



TOTAL (By Fiscal Tear) $47,900 $50,600 $50,000 $40,500 $40,000 $20,000 $135,000 
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TABLE Vl 
PREFACE . 



^ EHROLLMEmS BY ETHHIC GBOOPS 



BLACK 



SPANISH 



NATIVE 
AMERICAN 



NON- 
MINORITY 







M 


P 


M 


F 




M 


F 


M , 


DAYTON 


1976 


2 


1 


- 


— 




— 




« 


VILBERFORCE 


1 




— 


— 












Subtotal 


3 


"l 








• 






HOUABO 


1973 


12 


3 


— 


— 












1974 


16 


8 


- 


- 




— 




— 




197^ 


21 


5 




- 




— 


— 


— 




1976 


19><r 9 














Subtotal 


68 


25 


> 
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NEW MEXICO 


1973 






7 


1 




2 


— 


— 


1974 


■- 


- 


17 


3 




1 


— 


— 




. 1975 


mm 




13 


.3 




3 


1 


— 




1976 






JL7 


_3 






1 






Subtotal 






54 


10 






2 
























OHIO STATE 


1973 


10 




- 


- 




— 


— 


— 




. 1974 


• 2 


2 


2 


- 




- 




- 


/ 


1975 


6 


2 


1 


1 




mm 








1976 




3 




1 












Subtotal 




7 


3 ^ 


2 










TUSRE6EE 


1973 


24 


4 


_. 














1974 


•32 


8 












- 




1975 


51 


,28 


- 










- 




1976 


55 


15 


— 














C % %W ^ A ^ A 1 

dUDbOLSX 


162 


55 














TOTAL 


W73 


46 


' 7 


'7 


1 




2 


— 




{ 


. /1974 


50 


18 


' r9 


3 




1 








^975 


78 


35 


14 


4 




3 


1 






1976 


83 


29 


17 ' 


4 






1 




GKAND TOTAL 


1973- 




















1976 


257 


89 


57 


12 




6 


2 










MALE 


FEMALE 


TOTAL 


^TAL 


MINORITY 




l^X 




55 


9 




64 






63 




, 1974 




70 • 


26 




96 






91 




1975 




95 


45 ■ 




140 






135 




1976 




100 


39 




139 






134 




TOTALS 




320 


119 




439 






423 
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Arrangefl^ents isay be made for short research visits by 
former research participants and other college and university 
facility members, to continue collaborative research with 
laboratory staff* 

Faculty Institutes 

In order tp Inform teachers in our Nation's high schools 
and colleges about nuclear energy, the Atomic Energy 
Commission established a program of summer faculty institutes 
These institutes were held f6r 8 to* 12 weeks and presented 
various aspects of nuclear technology such as radiobiolog^, 
radioisotope applications, nuclear science and engineering, 
reactor technology and the like* The program was sponsored 
Jointly by the AEC and' the National Science Foundation fc^r 
several years. The Institutes trained an estimated 5,000 
teachers. The institute program began in 1958 and operated 
until the late sixties. This program was the forerunner of 
the Faculty Development Program of 1971. 

Faculty Development Program 

The Faculty Development Program provides support to colleges 
and universitiea for projects aim^ at the development of 
faculty understanding of Important subject matter relating 
to the development, conservation and utilization of United 
States energy resources. By assisting in the improvement 
of energy education in the Nation's high schools and 
colleges, the program plays a significant role in the 
Judicious and orderly^ development of United States energy 
resources. The primary vehicle used by the Faculty 
Development Program in this effort is the summer workshop 
of 1 to 3 weeks duration. In some instances the program 
supports other mechanisms for achieving its goals such as 
acadeidnc^. year activities or local miterials development. 
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with the primary purpose being the improvement of the 

individtial teacher's capability. / 
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The Faculty Development Program began in 1971, linder the 
AEC's program pf summer workshops. Thpse workshops were 
originally funded b^ AEC to provide factual material through 
educatiojfti channels about nuclear energy. In accord with 
the Ene/gy Besearch and Development Administration s respon- 
slbilii^ for t^e entire spectrum of energy options, the 
Facul^ Development Program has been considerably broadened 
in scope t6 Include solar, conservation, nuclear, fossil, 
geothermal, and energy economics, as well as general energy 
education. I 

Since 1971, over $2.5 million have been spent to sponsor 
206 workshops for high school and college faculty '(see 
Table VII) . , 


1 


e TABLE VII^ , 


< 


FACin/ry development summer 

WORKSHOPS BUDGET 


YEAR 


ll^RKSHOP TOTAL NUMBER OF WORKSHOPS 


1971 


$ 20,000 2 


1972 


110,000 11 


1973 


^ ' ■ 168,880 21 

c 


1974 


205,190 • 22 


1975 


265,093 . . " 


1976 


. 357,526 26 


1977 


: 543,000 31 


1978 

* • 

• 


o 1.071.473 _M 

^ $2,741,162 206 
r 

$ 
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Ill* Curriculum Materials 

In order to bring the energy message to the sch6ols, Curriculum 
materials have been developed by a numbeir of organizations under 
contract to the Department of Energy and its predecessors. Mo«t of 
these materials are designed for teachers *from kindergarten to the 
adult pnofessional level, with a few designed for student use. 
They are available from^the Department of Energy's Technical 
Information Center, ?.0^ Box 62, Oak Ridge, Tennessee 37830. 

A. Classroom Materials 

!• Grades K-3^ 

The materials developed or in the process of being developed 
are the following: _ \ 

The Energy We Use - This is an instructional unit developed 
by the National Science Teachers Association (NSTA), under a 
contract to the Energy Research and Devtlopment Administrai- 
- tion, containirfg nine lessons fqr students on the first 
grade level. Through this unit students discover that 
energy is one of the links between them and the wbrld ' * 
around them. 

Community Workers and the Energy They Use - This unit, 
developed by NSTA for ERDA, contains r3~Tessohs revolving 
around the theme of the relationship between the community 
and energy use. This unit is suitable for second grade | 
students. 

Energy A ctivities with Energy Ant and My Energy Book - 
Developed by the Federal Energy Administration, these 
booklets feature a cartoon character called Energy Ant who 
tells students. Grades 1-^3, about. energy and how to use it 
wisely. As outgrowths of these two booklets, two Energy 
Ant film strips with cassette tapes have also been produced. 
Single poples'of the Energy Ant pript materials are avail- 
r able through the CSfesumer Information Center, Pueblo, 
Colorado 81009, and bulk copies are available from the 
Department of Energy, Office of Public Affairs, 12th and 
-Pennsylvania Avenue-, Washington, B.C. 20A61. The film 
^ strips and cassette tapes. What is Energy and What is 

♦ Energy Conservation /are available for $12.50 through the 

• Nftional Audio Visual Center, Washington, D.C. 20409. 
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Energy and Transportation - This Is an Instructional unit 
developed by NSTA, under an ERDA contract » containing seven 
lessons eflq)hasizing the history of transportation and how it 
relates to energy. The unit is prescribed for third 
graders. (Field Test Dra'ft) j ' 

Grades 4*6 

Science Activities in Energy - This is a science package 
for Grades 4«*6 containing four file folders of activities 
and experiaents. The topics are Solar, Electrical and 
Chemical Energy as well as Energy Conservation. The 
approach used to implement the lessjcms is a "hands^n" 
approach vith^studepts constructing and manipulating • 
materials in order to discover fundamental scientific 
relationships. These packets vere developed by the Oak 
Ridge Associated Universities under contract to EtoA. 

My Energy World - This is a set of four spirit master file 
folders on conservation containing spirit master duplicating 
activity sheets for stude&ts from Grades 4 throygh The 
. contract to develop this material vas f undedl by the Federal 
Energy Administration. 

In addition to the aj^pye-^materials* NSTA, under contract to 
ERDA, is in the process of developing four sets of learning 
materials dealing with conservation, fossil fuels, nuclear 
and solar energy. The packets are being designed 'for use in 
science and social studies classes and are expected to be 
completed in September' I97&. 

Another project, which is currently being developed by the 
University of Sputhem California, provides for the develop- 
ment of solar energy materials for K-6 students. This 
project began in the summer of 1977 under a contract to the 
Energy Research and* Development Administration. 

Grades 7**9 

The Energy Challenge - This was developed f or*^he FEA for 
use in Junior high school classes and provides 24 dupli- 
cating master activity sheets along with teaching guides. 
The booklet contains lessons on energy subjects such as 
fossil fuels, solar energy, new energy technologies and 
conservation. It is now being revised for reprinting. 
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Energy C onservation: Understanding and Activities for 
Young People - This 24 page booklet was developed by the 
Office of Conservation Education of the Federal Energy 
Administration and discussBs the meaning of energy » its 
sources and limitations » and conservation acAvities. 

Energy > Engines > and the Industrial Revolution - This is an 
instructional unit developed by NSTA for ERDA. It includes 
, f iv^ lessonf demonstrating the relationships between the 
Industrial Revolution atfd energy use* 

Transpor tation and the City - This unit\developed by NSTA 
contains four learning activities dealing with energy 
consumption, supply and demand re^ationsHips, the develop- 
ment* of suburbs and urban transportation. It was developed 
for ERDA and is used in eighth and ninth grade social 
studies clasdc^s. 

i * * 

Mathemat ics in Energ^ - This is an instructional unit 
developed by NSTA under contract to ERDA containing sevea 
learning activl^ties using energy as a basis for mathemat- ' 
ical computations* (Field Test Draft) 

An Eiiergy Histdry of the United States - This instructional 
unit, developed by NSTA under contract to ERDX^ traces the 
history of primary energy sources used in our Nation's 
history; the three energy sources discussed are wood, coal 
and oil. (Field Test Draft) 

Grades 10-12 

In cooperation with the Peimsylvatila Departihent of Education, 
the Energy Research 'and Development Administration supported 
the development of a mini-course and teacher's gni^A in 
1974, entitled The Environmental Impact of Electrfca^ 
Power Generation; Nuclear and Fossil which discusses the 
national need for electrical energy and the cost-to-ben^f it 
ratio of generating It. This guide has been used in secondary 
schools, junior colleges and fbur-year institutiond. in the 
United States. The Department of Energy recently contracted 
to update and revise this material to reflect current 
knowledge and poMcies. 
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ARrlculture. Energy and Society - This instructional unit, 
developed by^ NSTA und,er contract to ERDA, examines the 
relationship betwen energy and the algricultural xommunity* 
and discusses the influence of agrleulture and food produc- 
tion on society* * , 

Energy Conservation in the Home '•vThis home economics 
curriculum guide was developed by the University of Tennessee, 
under contract to ERDA, and contfains a number of conservation , 
activities for the, home. It also discusses a number pf 
ways to ^save energy and explains the major causes of energy 
waste* ^ 

H<nr a Bill Becomes a Law to Conserve Energy - Thli5 instructional 
unit, developed* by the HiSTA under contract to ERdA, traces 
the steps involved in the passage of a law- by Congr^s 
focusing on the 55 )!PH' Speed Limit Law and how it affects 
energy conftervation* T!ie unit is composed of s^ven learning 
activities* ^ / # 

Energy in the Global Marketplace - This instructional unit, 
to be developed by the NSTA und^r cbixitraee to ERDA, discusses 
the worldwide economic Impacts of international energy use 
and supply and demapd. 

United States Energy Policy-Which Direction? - This 
instructional unit, developed by the National Science 
Teachers Association for ERDA, examines the role of the 
Executive Branch of Government in making national policy 
decision as they relate to energy* (Field Test Draft) 

In addition to these titled products, DOE is suppori^ing the 
development of additional interdisciplinary unit a by NSTA, 
vocational/ technical-material on energy conservation-.in- 
buildings by the American Association for Instructi6nal 
Materials of Athens, Georgia, and a solw curriculum for 
Grades 7-12 by the State University of New Yprk at Albany. 

Junior College 

In early 1978, the Solar Technology Transfer Branch of the 
Department of Energy initiated a project to develop curric- 
ulum materials and procedures for the training of instruc- 
tors in the teaching of solar equipment installation* Once 
these materials and procedures ar^ developed they will be 
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distributed to community colleges and vocational/technical^ 
schools throughout the country. The project will be 
implemented by the League of ttmovation in the Community 
College, a consortium of 16 sCTi)ol districts and 49 
colleg&»-throughout the United £tat^s. . The funding fpr 
the project^ estimated at' $100,000^^ 



Also being developed are 10 moMules concerning energy \and 
conservation for use at the jurfl or /community college level. 
These mAlules are being developed by the Brevard Conmunity 
College of Cocoa, Florida ,V with jdl^t funding from the 
Federal Energy Administration and ttte Energy Research and 
Development Administration. 

Baccalaureate 

In I97*,^under thre Energy Research and Development 
Administrt<ion, the Historian's Office est^lished the ' 
Visiting Scholars ProBram whereby two university professors 
are invited, annually, to work at DOE headquarters in 
WashingCon, D.C.,,to develop courses on the history of 
energy. These courses discuss the political, economic, 
technological, and social aspects of energy development 
an^ distribution. Once developed, they are used in 
universities, liberal arts colleges, technical schools, 
and community colleges. In FY 1976 and FY 1977, a total of, 
$173,000 was spent for this program; the universities 
contributing $30,000 of the total. 

In August 197^, the Energy Research and Development ' 
Administration fuqded a project to dev^p course materials 
in "Quality Assurance" for the design, fabrication, and 
construction of nuclear power plants. These materials 
have been used by colleges Wd universities At the under- 
graduate level and were developed''^ North Carolina State 
Univer^JJCLy. -'^ • 

Adult Educatiott 

In the process of being developed are two curr>:^lum 
projects directed to meet the needs of adult stiwent^. 
The first is a home-study course in the installation and 
maintenance of solar heating and cooling equipment for 
technicians with air conditioning and plumbing skills. 
This course is. being developed, under contract to DOE, by 
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the Home Study Institute of Columbus, Ohiq, through the 
Sheet Metal and Alr^onditioning Contractors Hational 
Association (SMACNA)';^nd the Northamerican Heat^jog ai^ 
Alr--Conditionlng Wholesalers Association (NHAW) and is 
expected to begin in January 197^, at a cost of between 
$75 and $100, To ensure a high tate of completion, the 
Department of Energy plans to^establlsh an outreach 
homework -assistance program to be administered through 
five National Laboratories:, Lawrence Livermore Laboratory ^ 
Livermore Calif omia; Oai Rldg^ National Laboratory, Oak 
Ridge, Tennessee; Brookhaven National Laboratory, Upton, 
New York; Sandia Llboratories, Albuquerque, New Mexico; 
and Battelle Pacific N^H^est Laboratory, Richland, 
Washington. The course^B^ designed to produce certified 
so^ar heating and. coolin^technicians. 

The* second adult education, materials development project . 
underway, desciibed above as vocatipnal/^echnic^ material, 
is the "Energy Efficiency Training for Building ^ades^' 
being developed by the' American Association for Vocational 
Instructional Materials of Athens, Georgia. Thesfe mate- 
rials will be used for adult education classes for home- 
ovnecs and future members of the building trades as well 
/as for high schools and post-secondary schools. 



In addition, an energy film catalog is available, free of 
charge, by writing to the Department of Energy Film 
Library, P.O, Box 62, Oak Ridge, Tennessee 37830. u 

Background Information for Teachers 

In 1975, the Federal Enerfy Administration supported publication 
of a three-volume work consisting of an Energy-Environment 
Source JBook which considers economic, social, and etl^lronmental 
issues: an Energy-Environment Materials Guide which contains 
an ejttensive annotated bibliography and film list for teachers 
and students; and an Energy-Environment Mini^Uriit Guide which 
includes classroom activities for Grades K-12. These materials 
had been developed by NSTA under contract with the U.S. Office 
of Environmental Education. 

In 1977, the Federal Energy Admin isfrat ion supported the 
development of a fivervolume study listing titles and sources 
of energy education by media far use^in Kindergarten" through 
12th grade entitled Energy Education Materials Inventory . The 
volumes include print materials, audiovisual materials, 16 mm 
films, Wts and games, and reference sources* A project is, 
now underway to verify and annotate this inventory. 
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In 1977 »^ tke Energy Research and Development Administration 
announced the "-publication of Award Winning Ener&y Eaucatlon 
Activities irtiich contains 10 energy-related learning activities' 
for elementary. Junior high and high school teachers. Also 
made available that same year were 19 Factsfieets for teachers ' 
on alternative energy sources and conservation, written by the 
National Science Teaches Association. 

General Energy Information Availablfe to Schools ttpon Request 

In addition to materials specifically developed for schools, a 
vast number of booklets, pamphlets, and posters have been 
made available; upon request, from the Department of Energy 
and its predecessors to all interested individuals. Many of 
these requests for information have been forwarded by teachers 
and sqiool personnel. Prom 1962 to 1974^ the Atomic Energy 
Commission sponsored the printing and distribution 6f olter 12 
million copies of 84 booklet titles relating to atomic energy. 
During this time, a total of 360,000 copies of six posters 
were distributed to school libraries and resource centers* 
The total estimated cost for the above materials was $1,247,063. 
From October 1974 to Octbber 19/7, the Energy Research and 
Development Admlni8trati6n supported the printing and distribu- 
tion of over 6.5 million booklets and pamphlets and' 100,000 
copies of the Energy History Chart . The cost of these materials 
is estimated at $575,000. 
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FISCAL YEAR 

AGENCY 

FEA 

ERDA 

FEA/EfBA 
DOE * 



TABLE VIII 



DOE FDHDIWG TOR CUMLICDLUM KATERIALS * 



1975 



1976 



1977 



1978 



$190,000 . $360,000 $277,000 

" % 122,000 649,000 

—1 50,000 



TOTAL . 

$ 827,000 
771,000, 



50,000 



$600,000 600,000 
TOTAL' $2,248,000 



V 



t 

f " 



\ 




*Not included .are materials not specifically designed for schools, 
b«t laade available to schools upon t^qyest from DOE or its predecessors. 
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Educational Special Events ^ 

Several special events concerning energy education have been^ 
sponsored by the Department of Energy and Its parent organizations 
such as awards presentations at International Science & 
Engineering Fairs » expense paid visits to one of the* National 
Laboratories 1^ for Science Fair winners, national contests and 
co^etitlons designed to encourage nation-wide participation by 
teachers and students in the creation of innovative energy projects, 
activities and exhibits; workshops, conferences and seminars; 
special studies and surveys; and special visitation programs* It . 
must be emphasized here that although DOE sponsors' many technical 
conferences » those described below are specifically concerned with 
education. 

A. Intemational Science & Engineering Fairs 

The Energy Research and. Development Administration has 
continiied to. sponsor the presentation of awards to high school 
students at International Science & ^gineering Fairs, for 
projects demonstrating scientific excellence in some energy-* . 
relate4 fields ixiitiated by the Atomic Energy Commission in 
1962. It has also continued the policy" of the AEC of providing' 
all expense-paid tours to one of our National Laboratories for 
the winners of these science fairs and their science teachers. 
In its 16 year history* almost $100,000 has been provided 
for this event. 



National Contests and Competition 

Begin^ing in 1975, the Energy Research and Development 
Administration has provided funds to help' support national 
engineering competitions held by the Studeqt Cpi^etitions on 
Relevant Engineering (SCORE)', a jBtudent organi;6ation established 
in 1971 to coordinate intercollegiate engineering competitions. 
Thus far ERDA has funded two/of these competitions, orL in. 
1975 and the other in 1977* / The theme of these coiq)etitions 
has been "^Energy Resources Alternatives** which has led to the 
creation of a number of innovative, energy systems for homes, 
farms and light industry* 

In a national contest sponsored by the Energy Research and 
Development Administration in 1976, elementary, junior high, 
and high pchool teachers submitted classroom activities, used^ 
in teaching an energy lesson, to tM National Science Teachers 
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Association/ in Ifeshington, D.C.,.as part of a curriculum 
development- contract* Ten ^teachers vere selected as winders 
by the NSTA and received an expense-paid trip to Washington to 
assist in the materials development effort. The winning 
activities are summarized in a booklet entitled Award Winning 
Energy Education Activities for Elementary and High School 
Teachers and is available to teachers by writing to the 
Department of Energy, National Technical Information Cetlter, 
Oak Ridge, TN 37830. 

Finally, two national "contests, conducted by the ABC of 
American Industry, Inc. pf Niagara Falls, New York, have been i 
sponsored by the &iergy Research and Development Administration 
for the 1976-77 and' 1977-78 school years. The contests 
involve the creation,,of term projects by Junior-high students 
related to energy activities found in a student magazine 
distributed by the ABC pf American Industry Corporation. ♦.The 
projects will be Judj^ed^by the Corporation and awards will be 
presented by the Corpcmttion as well. A total of 2,700,000 
magazines Hkve been distributed to Junior high schools through- 
out the country for the school year 1976-77, with an additional 
distribution of the same number plannedv^or school year 
1977-78. 

Conferences > Workshops > and Seminars 

Since January 1974, a total of 17 "American Nuclear Society 
Student Conferences" have been sponsored by the Department of 
Energy and its predecessors, at a total cost of approxiiBiately 
$48,500. The purpose of these conferences is to acquaint 
students, faculty, indu%try ahd government participanta^>d.th the 
latest developments in nuclear ^ner^y and to discuss other 
energy-related issues facing the country. These conferences are 
organised by student members of the American Nuclear Society 
from various branches located throughout the U.S* 

In May 197^, a series ^of five regional seminars was conducted 
by the Educational Jesting Service of Princeton, New Jersey, 
un^er a $86,500 contract to the Federal- Energy Administration. 
The putpose of these meetings was to assess the need for 
l^)roving energy education in the Nation's schpols. This was . 
achieved by obtaining the views of about 50 teWhers at each 
seminar* The participants Included curriculum specialists, 
school administrators from elementary. Junior and senior high 
schools and universities, state and county departments of/ 
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education, and national educational organizations. ' The I day 
seminars were held in Portland, Oregon; Atlanta » Georgia; 
Chicago, Illinois; Boston, Massachusetts; and Dallas, Texas. A 
report of the proceedings is entitled Content Analysis and ^ , 
Interpretation of Five Regional Hearings Conducted by the 
Educational Testing Service to Determine Current Status and 
Future Heeds of In-School Energy Education. This report is 
available from the Office of Conserv^ation and Solar Applications, 
Marketing and Education Branch, Department of Energy, Washington, DfC 
20545. 

In August 1^76, the Energy Research ahd Development 

Administration cosponsored and funde^^the **National Conference 

on Energy Education" in cooperation with the League for 

Innovation in Community Colleges. The conference was hosted ' 

by the Brookdale Community College of Lincroft, New Jerse^F^ 

The objectives of the coi^eren^e were to assess the stat^ of ^ } 

energy education In the Nation's community colleges; to ' 

develop a selected bih^iography of available educational ^ 

mater^lals related to energy education and appropriate for ^ 

community> college/adult education uses; and to devise a plan ' 

for initiating more significant programs of energy education 

throughout the nationwide community college system. The 

outcomes of this conference are simuDarized in a report entitled 

A National Energy Ediicatlop Curriculum Evaluation and Development 

Conference and is available by writing to the National Technical < 

Information Service, ^S. Department of Commerce, Springfield, 

VirginlAt^ 22161. 

In October 1976, a conference was sponsored by the Energy ^ 

Research and Development Administration and the American 

Association of Community and Junior Colleges to discuss the 

role of community and Junior colleges 'in training the manpower 

required to Implement the Nation's expanding energy programs. 

Energy education issues were presented by panels made \xp ot 

staff members of community colleges, energy-related industries, 

labor organizations,, and Federal and state agencies. The ^ 

conference was a direct result of a survey taken by the 

Manpower Development Division of Oak Ridge Associated Universities^ ^ 
under contract to ERDA, in September 1975. The' conference 
was held* in Atlanta, Georgia. 

In November 19M, the ^ig^rgy Research and Development « 
Administration q^nsored a workshop examine and explolre ways 
of successfully integrating the community college system into t 
ESDA's conservation programs. The workshop was held in 
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Chicago » Illlnola and vaa coordinated by the Charles County 
CoflBunlty College of La Plata » Marylapd** Twelve community 
college educators and twelve representatives from ERQ^artld- 
pat ad* The objectives of the workshop were to: 

o Survey curregt community college programs and projects 
in energy conservation 

o Identify new priorities for action * 

o Recommend strategies for implementing these priorities 
In the community college context* 



Workshop participants recommended that Community Colleges 
establish close cooperation with State Energy Extension 
Service Offices, and that ERDA should utilize the community 
college system In Imploientlng citizen education projects, and 
plan future workshops to study technical curriculum options* 
The proceedings of this worjcahop are summarized In a report 
entitled Energy ConservatfLon Workshop for Community College 
Leaders and Is available for g4>50 from the Hatlonal Technical 
Information Service,. U*S* Department of Commerce, 5285 Port 
Soyal Road, SprlnglEleld, Virginia 22161* It was also recom- 
mended that ERDA utilize the community colleges, ^th their, 
local base, as a means of obtaining regional Inputs to planning. 
As a result^ two other workshops have been held, hosted by 
community colleges. In Southern C^LKomla and West Virginia. 

In June 1977, a conference was spteaored by the Energy 
Research and Development Administration entitled **Educatlon 
Confronts the Energy Dilemma*" The conference was held In 
Washington, D*C*, to discuss the challenges of the energy 
situation for the educational community* Educators, Industry, 
labor » and public Interest group representatives participated* 
A repoft of the proceedings Is available from the U*S* Department 
of Energy, Technical Informatloa Office, P.O* Box 62, Oak 
Ridges Tennessee 37830* 

The Energy Rei^arc|h and Development Administration sponsored 
the "^Economici of y Energy Workshop" conducted by the Association 
for University Dosiness and Economic Research of Memphis, 
Tenneasee, in Auguat 1977* Held in Snowbird, Utah, the 
workahop preaented a number of socio-economic and environmental 
issues for dlscusfion by university faculty representatives,, 
with a major emphasis being given to the examination of the 
effects of electrical pow^ plants on society* 

m 
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In October 1977, a mrkshop^* entitled "Energy Conservation 
Workshop-Training Requirements for Technicians" vas' sponsored 
by the Department of Energy to. examine the relationship 
bet%iien the Department of &iergy and the Community College for 
training students in energy consetva.tion energy-related 
technical skills* This workshop developed a number of conclu- 
sions a^d recommendations pertaining to community colleges, 
industry apd govefnm^nt* A need for close comDmi\icat4.on and 
'cooperation between industry and educational facilities vas 
emphasized so that community colleges .could provide training 
truly responsive to the special needs of* each community and • 
thereby increase the opportunities for the placement of 
graduates in energy-related .fields* There were also specific 
recommendations for curriculum development and planning' ^ 
activities by POE. I t^ va s the general consensus of thp^ 
attending the vorkshop, ^tJtsLt currently, there is no^^icfentif iable 
market to justify the creadlon of an^energy conservation job 
category. Consequently, it Utas suggested that required 
training for existing prbiessions and trades be expanded to 
include energy -conservation concepts and technologies* The 
vorkshop took place in Atlanta, Georgia'. 

In mid^ecember 1977, the Department of Energy^ sponsored a 
vorkshop entitled "The First National Workshop on Energy * 
Efficiency Education Through Technology Transfer" in Washington, 
D.C. The primary goals of the workshop were: 1) to assess the 
potential of continuing education as a means of increasing- the 
professional skills of engineers and scientists for enejrgy 
conservation, 2) to make recommendations regaining education 
programs and policies needed to encourage technology transfer, 
3) to identify modes of industry, university, professional i 
society and government cooperation in this f ield^ The vorkshop 
vas conducted by members of "Project Proceed" omttie Massachusett 
Institute of Technology vhich is funded by NSF. They are 
currently developing continuing education modules on energy 
efficiency for practicing engineers. * ^ 

Special Studies 

In May 1976, the Energy Itesearch and Development Administration 
initiated a contract with the American Society, for Engineering 
Education (ASEE) to conduct a study for the purpose of developihg 
a plan for instituting a comf^rehensive program o^ scientific 
education and training to support non-nuclear energy technologies 
Informatioti on the manpower requirements and educational and 
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training needs of engineers » scientists » technologists , > 
technicians and other technical personnel , to meet the non- 
nuclear energ^,*-r elated goals of the United States, was gathered 
and exMined by a'lO-sember task force comprised of ASEE 
members. The plan has be^n published as an ERDA document 
entitled A Proposed Plan for Education and Training in Hon- 
Huclear and Huclear Energy Technologies and is available from 
the National 'Technical Information Service, Department of 
Ck>mmerce, Springfield^ Virginia 12H>1. — 

In November 19769 Navarro College of Corsicaaa, Texas, was 
contracted by the Energy Research and Development Administration 
t6 conduct a research program entitled "Assessment of the Need 
for Developing and Implementing Technical and Skilled Worker 
Training for the Solar Energy Industry*" The tasks performed 
under this research progrte included the surveying of solar 
heating and cooling equipment used by ERDA» NASA and private 
Industry; the reviewing of existing consumer demand studies to 
forecast manpower requirements; and conducting a skills study 
to determine the type of associate degree-level curriculum 
required to train solar technici^s* ^ 

The Energy' Research and Development Administration funded a 
project in August 1977, at the University of Pennsylvania, to 
analyze existing and planned energy management academic programs 
in our colleges, universities and community alleges • A 
summary ofrthe principal features of each progrsa and an 
analysis of the competency and^ skills of graduates from these 
programs will be published in a report expected to be completed 
In Aiigust of this year. 

Three students f^om the Worcester Polytechnic Institute conducted 
a 6-week study (based on telephone inquiries) in September 
1977^^ to evaluate the curt^ent eBq>loyment of former participants 
In the 1973 and 1974 University-Laboratory Cooperative Program 
and the Graduate Traineeship Program. The purpose of this study 
was to determine whether the participants in these programs were 
subsequently employed in dtaergy-related fields more or less 
frequently than nonparticl^ating scientists and engineers for 
the same period. The results of the study showed that, on a 
national basis. University Trainees and Laboratory Graduates 
enter energy-related fielcis ^ch more frequently than other 
scientists aii4^<^gitieers. 

9 
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Visltlnft Scientists Program 

The Visiting Scientists Program was formulated by the AEC In 
1957 for .the purpose of .providing unlversltiles, colleges and 
high schools with the opportunity of lavltlng distinguished 
scientists to their campuses to deliver lectures and conduct 
discussions In the areas of ^ergy and environmental /biomedical 
research. Funded by the AEC and subsequently ERDA, the 
program is administered by the American Institute of Biological 
Sciences of 'Arlington, Virginia. The objectives of the 
program ^re to provide current scientific and technical ' 
information to the academic community; to loffer career guidance 
and counseliifg to faculty^a^d students and to build a greater 
awareness and understanding of energy, environmental and 
biomedical Issues* , A total of $530»353 was provided by the 
AEC and ERDA fund the program. ^ • 
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Facilities Support " 

The Department of Energy and its predecessors have provided support 
to educational facilities throughout the country in the following 
four ways: A) by maintaining the operation of nuclSar reactors 
housed at collegas and universities, B) by providing funds for the 
installation of solar electric, so^r heating and cooling, and 
solar hot water systems in school buildings, C) by sponsoring the 
development and implementation of school energy conservation 
programs f D) by providing used energy-related laboratory equipment 
to colleges aiid universities. ^ ' ^ , 

A. Reactor Sharing and Fuel Assistance Program 

In order, to provide support to students, and facu^r engaged in* 
^ research 'and , training in the nuclear fie^d-, t^^Gbmic Energy 
Commission establisTied this program i^^^^W^7. ilSn^ this 
program, universities and colleges receij/e financial assistance 
in order to. operate nuclear reactors which are used as research 
and ^teaching tools* The universities receive support in the 
following ways: ^ ' * 

(1) fuel assistance, which is for th^gctpal fabrication 
cost ^f the fuel; (2): reactor sharing !^^ which a portion 
of the operating cost of a host institutjSn is provided 
when it shares its reactor with neighboring institutions; 
£3) 8i)ent fuel shipment , in which specift arrangements are 
made to provide for the shipment pf the radioactff^ spent 
fuel to a DOE laboratory for reprocessing; (4) losses and 
reprocessing of heavy water , whigh has been loaned to the ^ 
reactor operators for flux enhancement or for special 
experiments; and (5) the loan Qji^ grant of neutron sources 
or the provision of uranium for subcritical facilities.* 

!• Fuel Supply and Fabrication , • . 

In Edition to supplying enriched uranium at no cost for 
use, burnup or reprocessing, it was the policy of AEC and 
ERDA to provide for the fuel fabrication costs of the 
universities to the extent they are used for teaching and 
academic research. A pro rata share of these costs is 
bc^me by any industrial projects at the reactors. The 
demand for fuel varies with the power level and the time of 
operation, and since this varies from one institution to 
another, the refueling requirements of an individual ^ 
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/ /. 

reactor my be from two or three times perr^ear, to once in 
several years* 

Reactor Sharing 

The reactor sharing programs provide funds ta defray a^ 
portion of the operating codts when the university reactor 
is shared with neighboring institutions. Under sharing, a 
neighboring institution may bring a class for a 1 day visit 
or, in other cases, a research group may come to^he 
reactor with their equipment, set up and stay for a matter 
of several days or even several weeks« 

Spent F%iei " 

As part of its assistance to universities for their fuel 
cycle cpsts, DOE provides funds for the shipment of s^ent 
. fuel to a reprocessing site. Fuel is "sp¥nt" when the ' 
bumup of 0*235 is such that an element can no longer be 
uHad in the reactor. Shipment of the spent fu^l requires 
special handling and the use, of large caska which have' the 
approval of the Nuclear Regulatory Commission. There are a 
limited number of such casks available and they have^ to be 
scheduled considerably in advance for shipment of spent 
fuel from the university to the appropriate DOE site. This 
part of the program provides for the actual cost bf leasing 
the cask, obtaining the necessaify licensure, and for 
shipping it to the reprocessing or storage site. 

Heavy Water 

Heavy water is provided to some universities for certain ' 
types of experiments and for fltkX enhancement. The heavy 
water is provided out of the Savannah River Operations 
Office and the heavy water is shipped back to Savannah 
River on completion pf its use. for reprocessing. The 
program pays for any lasses that have been Incurred in the 
use of the heavy water aad also for the cost of reprocessing 
There have been problems in estimating costs fdr this 
activity because it is difficult to predict the actual 
losses from the u|pe of the heavy waters* 

Haterials Loans and Grants 

Under this part of the program, neutron sources are made 
available either on loaji or are granted to the institutions. 
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depending on th'e actual value of the source* Uranium is 
also made available, on a load basis fo^ use in subcritical 
facilities* The institution pays lAatever charges may be 
necessary* for shipment and for handling of these materials. 

TABLE IX 

REACTOR SHARING AND FUEL ASSISTANCE COSTS 
FISCAL YEAR . COMBINED TOTAL OF FUEL AS^STANCE & REACTOR SHARING COSTS 

1967 ' ' $ 421,000 

1968 ^ $ 232,000. 

1969 $ 346,500 

1970 $ 460,000 ^ 
-1971 , ' $ 245,000 

1972 ' " . $ 470, OOQ^ 

1973 $ 505,000 
/ 1974 $ 495,700 

1975 ^ $ 517,255 

f976 $ 494,951 

1977 ' $ 550.000 

" — 

TOTAL $ 4,737,406 



B» IiistarUtion of Solar Heating and Cooling Systems 




Since tH£ Sjblar Meating and Cooling Demotistration Act became a 
reality in 1974, a total of 40 educational facilities have 
been selected by th^ Energy Research and Development Administra- 
tion to utilize ^olir heating and cooling equipment with an 
estimated total funding pf $14.3 m^ion. The purpose of the 
Solar Heating and Cooling Demonstration Program-. is to test and 
demonstrate the usefulness of solar tteating and cooling systeibs 
in resident;tal, coopiercial, and non-r^^ftential buildings 

Below is a list of the educational 'facilities .involved and 
exa^>les. of the building tmes, project descriptions, costs, 
schematics, and operation dmtes of some of the schools chosen 
as demonstration sites: 
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STA' 



Arlsona 
California 

< 

Colorado 

Flqridtf 
Georgia 
Hawaii 
Illinois 
Indiana • 

lova 



SOLAR 



TABLE X K 

irtTXlID COOLING OF EDUCATIONAL FACILITIES 



BUILDING TYPE 
High School 

tiool 



Schd^^ 



Elemenl 
High Schdl 
Elea^tary School 

Elementary School 

jl^for Trainable - 
Etrded' r 




Eligientary School 
« 

Eleiientary%chool 

School 

c - 

Hiih School^ 

Class rooa/Lab. Fac« 
School Gyvnasiuaa 

Recreation Center 
Scattergood School * 
Elementary School 



LOCATION 

Tenpe, Arizona 

Irvine, California 
San Diego, Calif or Aia 
San Jose, California 

Aurora, Colorado 

La kewood]^^ I^tad o 

Coral Gables, Florida 

\. Atlanta, Georgia^ 

tloniriultil Hawaii 

St. Charles, Illinois 

*^;ary, Indiana 
Clarksville, Indiana 

Uest BrancR, Iowa 

Marion r lova 



SOLAR APPLICi^IONS 



4r 





HW 




H, 


c,- 


HW 




C. 


HW 


H, 


c 




H 


HW 




H 






H, 


c. 


HW 


H, 


c. 


HW 


c. 


HW 




H, 


HW 




H 






H 






t 






R 







* Awnmt^a Accurate ^as of 1121/1%; Aawun^ Subject to Change Pending Progruaaatlc Revlslona. 

A 




ERDA FUNDliiG 

r 

$ 692,100 

242, 500 
^ 392,740 
318^615 

$ 33,697 

176,240 

$ 830,566 

$ 912,000 

$ 265,000 

$ 524,683 

$ 109,883 
129^05 

$' 77,289, 

233,459 * 
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STATE 
K^sas 



Lotilslana 



*Haryland 



BUILDIBG TYPE 

School 

Field House 
Louisiana State 
University . 

EleAentary Sclu^ol 
Elementary School 
Campus Buildings 9 
Hontgomery College 



Massachusetts School 

Educational Facility 
Hampshire College 



Michigan 



Minnesota 



College/Residence Hall 
Elementary School 



Missouri 



Junior High School 
Bookstore, ^fniversity 

of Minnesota 
Public Planetarium,^ 

Hibbing Connunity 

College 

Visitor Center, 
Stephens College 



TABLE X (Continued) 
LOCATION SOLAR, APPLICATIONS 



Gypsum, Kansas H, HW 

Baton Roug^ Lousiana H, HW 



Cockeysvilll^, Mdryland H, C 

Ti^onium, Maryland ^ H,. C 

Germantown, Maryland * H, HW 



Boston, Massachusetts H 
Amherst, 'Massachusetts ' H, C, HW 



Cedar Springs, Michigan H, HW , 

Troy, Michigan H, HW 

Brooklyn Center, Minnesota H, HW 

Minneap^olis, Minnesota H, C, HW 

Hibbing, Minnesota . H 



Columbia, Missouri 



ERDA FUNDING 
$ 181,411 V \ 
• f 58, 225 

$ 616,166 
•1,151,020 
' 22,379 



$ 594,000 
329,827 



$ 98,660 . 
206,770/ 

.$ 509,633 
430,000 ** 

145,500 



$ 88,118 



** DOE Funded; Design Only 
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STATE 



yiLDING TYPE 



TABLE X (Continued) 



New Hampshire Chemistry .Lab, 

University of New< 
Hampshire 



LOCATION , 
Durham, New Hampshire 



SOLAR APPLICATIONS 
H, HW 



New Jersey 
New flexicp 



New York 
Ohio 



Audit or iufa/Cl ass room Basking Ridge, New Jersey 



I 

4 



Gallup, New Mexico 
Las Cruces, New Mekico 



Eltaentary School 
Office/Laboratory 

New Mexico Sljate ^ • , 

University 

ft 

E<fucational Building Ballston Spa, New York * 

Educational/Admin. Bldg. Columbus, Ohio 
Columbus Technical/ . ^ , ^ , 

i-^^^nstitute «r 



South Dakota High School , 
Texas 



Energy Plant, 

Trinity University^ 



Virginia 



Vo<;iat«lonal School 
School 



Spearfish, South Dakota^ 
San Antonio, Texas • 



Leesburg, Virginia 
Warfeqton, ^^irgini^ 



H, C, HW 

H 

H, C 



H, HW ' 
H, C 

H, HW 
H, C, HW 



HW 
H 



ERDA FUNDING 
$ 192,156 ' 

$ 724,000 
f 

$ 68,000 
155,000 *** 

$ 470,09(f^ 



$ 334,985 4s 
00 



$ 199,502 
$ 1,100,000 

$ . 5^,336 
,269,666^ 



*** For Evaluation Instruments Only 



TABLE X (Continued) 

STATE BUILDING TYPE LOCATION SOLAR APPLICATIONS 

West Virginia School Charles Town, West Virginia H, C 

Educational /Conference Bethany^ West Virginia [ H, HW 

Center * ' . 



Bethany Cofl^e 

r - 

Wisconsin Elesentary School Hovards Grove; Wisconsin H 

A / TOTAL 
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PRpJECriNFORlMATION 

. Ownar/Builder CHy of Boston (DorchsMr) 
Contractor G«neral Electric ConifMiny 
Operational. Date: March 1974 , / 
Total Estimated DOE Fundr * $584,000 

Building 

Typet Schoo l 

Area: 61^ tq.fe(total); 21,000 (cond.) 

.Location: Boston (OorehestBr), MMnchusBtts 

Dititude: 42.4' N 

ginwtic^Ptl^ ) 

Degre* CSyf Hesting 5621 

Avg. Tamp. CP) KWntar 423 

Atrg. InMl. (Ly/d) Winter 248 



Cooling 661 
Summer 70.9 
Summer 479 



SOLAR ENERGY SYSTEKf 

Application Heating 65% Cooling 0% Hot Water 0% 

Collecior 7 
Type: Liquid flat-Dtats 
Area(tq.ft.l: AfiOO 
Manufacturer General Electric Compeny 

Storage , 
^ Type: Water 

^ CapjKity: 2,000 grilone , 
Auxiliary System Type: Electric , 



PROJECT DESCRIPTIQN 

In 41 dsys this 144 ooOeetor, rooflep lobr Imliiif fystemim designed, fiibrictted, and 
stalkd on die Gnmr Oevdand School to Boston ante Nitional Sctaoe Foundation 
, TMi was folomd by m opsiation sod eviiiialion period during which tiie 
ftyiiem prarlded about SO%of theheatfaigneedetorthe21000sq.fLaieaof dietchooL 
!n the faO qlP 1974jhs qrslem provided iD die heit until eady December, wheq h wai 
i comeatkMid electfk mtataot heating had been inadvertently left off 
fdCowing wnvner leivkinf. Early li 1976, dy lytlem^wai leftirbUied, the control lyi* 
tern limiplifled* and the etfiylene glycol heat tnnifer flidd lieplaced with dicone oH Snce 
then, the lyitem hai performed wdl in a fully wtomatk mode without miintenaoce. lue 
city oi Botton aocapled owfc i eii hip of the instiOation hi 1977. 




•>?^0JECr3/^F0RMATI0N 

Owner/Builder: Baltimore County 
^ Contractor: AAI Corporation 

Operatonal Date: March 1974 (heating); MayA975 (cooling) 
Total Estimated DOE Funds: $1,151,020' 

Building * ^ , 

Type: Elementary school ^ " . 
Area: 60,000 sq, ft, (total); 10,000 (cond,) - 

Location:. Timonium, Maryland 

Latitude: 39!5*N 

Climatic Data 

Degree Days Heating 4729 _ Cooling 1108 • 

Avg. Temp, (•?) Winter 45,9 Summer 73.1 

Avg, Insd. (Ly/d) Winter 288 ^ Summer 488 

SOLAf ENERGY SYSTEM 

Application Heating 50% Cooling V Hot Water 0% 
Collector 

^ type: Liquid flat-plate/reflector 
Area (sq. ft): 4,260/5,300 

Manufacturer: AAI Corporation 

Storage 

Typi Water (colonized) 

Capacity , tS^OOO gallons (hot); 40,000 gallons (chilled) 
.Auxiliary System Type: Oil boiler 

^ROIECTDE^RIPTtON 

This project provided for the design, fabrication, ind ijutalUtion of t retrofit solar 
heating and cooling system for one wbig of the Hmonium Qenoentary School, 
"^te solsr system consists of liquid honeycomb construction flsit-plate coOectors 
vk-^th fbced mirrors, hot* and cold storage tank, and a 150-ton York absorption chiller. 
" wo principal modifications wen ^nlade. A cooling tower was added and a conden- 
utc drain line was n^n to convectors in the classrooms. This was the first school 
in the VS. to have solar hmjUtag and .cooling. The project^a^p called for studies of 
the feaslbflity of instaDing systems similar to this in other buildBn^ 

ERIC 64 . ^ 




'^^OJECTJJVFORMATION ^ 

Owner/Builder: Osseo Sd>dol District 

Contractor: Honeyw^t, Inc. 

Operational Date: April1974 
' Totil{ Estimated DOE Funds: $509,633 

Building 

Type: Junior high school 

Arer 165,583 sq. ft (total); ofte room (cond^) 
Location: Brooklyn Center, Minnesota 
•Latitude: ^ 
Oimatic Data 

Degree Days Heating 8150 Cooling 585 

Avg.Temp.rF) Winter 35.6 Summer 69.7 

Avg, Insol. (Ly/d) Winter 269 Summer 516 

SOLAR ENERGY SYSTEM 

Application Heating 54% Cooling 0% Hot Water 21% 
Collector. 

Type: Liquid flat-plate 

Area(aq.tt.): 5,800 

Manufacturer: Honeywell, Inc. 

Storage 

/ Type: Ethylene^lyool water solution 

[ Capacity: 3,000tellons ] 

^^xiliary System Type; Gas fired boiler ^ 
PROJECT DESCRIPTION , 

TWi pro)ectyoHdn for the dodgp^instalhtkm. and testing of sKritfsnergyiy^ 
the North View Junior Hl|ft SchooL Hie tysteni meets s part of the ^tee and hot water 
heating reqirirementt of the sAod*i indoor twimming pool. During die fbst year of 
system operation, fte perfonnanc^of the system was eirahiated, and jt heat exchanger wu 
insulted in the swimming pooTsndicalatiott system. TlieTedhrf^ 
collectors was replaced with a second antircflectlte cover glass, and cdlector performance 
has been Tee?ahiated. Beskks^tedDcittg enei^ consumption, this system should provide 
useful dau on solar ccdkction and Qfsteroperfonnanoe. The daUcanJbeuaedte 
simflarqrsiems for other sehbob and in futufeieaearch and development wodc. 




PROJECrMFORMATION 

Owner/Wilder: frauquier County 



Connector: InterTechnology Sdar Conk)rtt^ 

Operation)! Date: February 1978 

Total Estimated DOE Funds: ^$268,666 ^ 

Type: School 
» Area: 4^100 sq. ft 

Locatfon: Warranton, Virginia 

Latitude: 3a9*N ' 



. ^ ajnikicData 

Degree Days 
^ Avg.Temp. CF) 
Avg. Insol. {Ly«) 
a 

^ SOLAR ENERGY SYSTEM 

^ Appi;ication Heating 60% 

Collector 

T^: Liquid flat-olate 
Arei(sQ.ft): 1,600 



Heating 

Winter 

Winter 



4217 

43.1 

269 



CooRng 
Summer 
Summer 



* Cooling 0% ^ Hot Water 0%* 





Manufacturer: InterTecTfnology Solar Coroofition 
Storage *^ 
Tyi^: Water * ^ 
Capacity: 10,000 gall^ 

Auxiliary System Type: Electric, oil 

PROJECT DESCRIPTION 

projeoi timed at detennini^fMiether uAu engn/could tupply a lubitanlial part 
of the heitlri^quiteinents of a tdiool, at ettimatii^ the cost pf installing and main- 
taining such a system, and at detetmining the savings ir fuel that irould be realized fr^ 
its insMl^tion. The system was developed and became (^etatimd early in 1974. Since 
that time It has supplied all heating lequiremenu of ttie 5 detadied classrooms that it 
was designed; to serve. System efikiency- for M-day heating ranges between 40 and 60%. 
The total .thermal storagp system, which uses 10000 gallons of water as a storage 
medium, can meet aD heating requiremenu for twelvt days without sunlight* The 
orginal solar coUectoi constructed for this project consisted of 2540 sq. ft of collec- 
tor sftface. the collector modutes being assembled on a support stnicttire measuring 
! 26 ft by 26 ft. For the refurWAmenC 1600 sq. ft. of JTSC*s Solar Mark ID collectors 
•with black fhrome coating are being used in place of the ori^b)al collector. 

68% , . 




^ 

In September 1976, funds were provided by the Energy Research 
and Development Administration to build an educational facility 
known as the Upland Hills Ecolog-^cal Awareness Center. .The 
purpose of the Center is to demonstrate "nonpolluting" forms of 
energy such as solar energy for water and sp-ace heating,^ wind 
power for electricity and methane for auxiliary fuel. The 
Center is located in Oxford, Michigan, and operates in conjunction 
with the Upland' Hills Farm School, a small private grade school 
which emphasizes environmental, energy and conservation principles* 

In addition to the solar heating and cooling of schpol building^, 

the Energy Research and Development Administration announced, 

in the summer of 1977, plans* to install phTWS)voltaic solar 

celli^ for the Mississippi County Community College of Blytheyille, ^ 

Arkansas* These ^solar ceXls are designed to convert sunlight 

into elect'ricity* 

The solar cell array, .similar to tjiose used to provide electrical 
power for many of the Nation's spacecraft, will be, the largest 
photovoltaic system ever assembled .and will have an expected 
peak 6utp0t of 250, OOT watts. . 

In 'addition to electricity, the 50,000-square foot"^ building * 
will use the sun for -space and hot water heating and will 
emi^loy a variety of new energy conservation features. 

The solar-powered facility is scheduled for operation in mid-l^B« 
The total DOE funding for this project is estimated at $6.3 
million with an additional $2.5 million being raised byjlississippi 
County for the construction of the new iTuilding.* > 

In addition to the solar ^:ollector system, the Blytheville 
^College will also test a new type ^of, advanced storage battery 
to provide electricity for the school during ,^<rrrfement weather 
or at night. The storage system is being developed by GEL, r 
Inc., a smaj.1 company based in North Carolina! The batteries 
will be charged with ei^^r excess electric^y* produced by the 
8oiar cells or electri<iTty suppli"fed by a lo\l utility during 
periods of low .defl|^nd« * , 

The classroom building will also use both Architectural and 
landscaping features to minimize Energy use. Thick walls, . 
special insulation, novel lighting techniques, windows of 
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tinted glass, and earthed windbreaks wf 11^ be incorporated into 
the building project* Classes aaA^ctivities vill be coordi- 
nated by c?oiiiputers to minimtze the n^ed f or energy. Heaviest ^ 
workloads would be* scheduled during. the morning and evening 
hours. 

Mississippi County Community College also proposes to e.stabrish 
a 2-year degree program *o train solar engineering technicians " 
through "hands-on" use and maintenance of the college's solar 
equipment* 

Implementation of Conservation Programs 

In effort to curtail t^e* increasing costs of energy use in 
our Natlon;s schools (See Table XII), the Federal Energy 
Administ rat ion ( supported the , development of the Public School 
Energy Conservation Service (PSECS) in 1974, at a cost of nearly 
$300,000. The service, developed and conducted by the Educational 
Facilities Labpraf ories. Inc. (EFL) of Menlo Park, California, 
is designed to help schools define where and tw>w they save 
energy. The table below, prepared by the EFL, shows the 
potential national energy savings an energy use in our elemen- 
tary and secondary Bfchools based on the 1975-1976 school year 
'if ''PSECS guidelines are followed: 

- • TABLE XI 

Esttmated.Savings in Alg^tricitv^ Fuel, and Doll ars Achieved 
by Operating all U.S. Public Elementary and Secondary Schools 
at PSECS Guid^ioe" 



Savings in Millions, ' ' / - 

Electricity ' ' Fuel ' ' 

y ^ , ^ \ 

No.^of • ^ ^ • ' Totai' ' 

Level. ' ' ■ " schools kwh. *$ > Therm^ $ Savings 

Elementary^ 60,624 -3,493 $104r.8 821.3 $164.3 $269.1 

Secondary 24^730 * 7>U6 213.5 ^ ^916.7 183.3 396.8 

Toth^ 85,354 10,610 $318.3 ^ 1,738.0 $347.6 .,$6^5.9 

Note: The following 'costs were uded: Electricity $0.03/kwh, , 
\ Fuel $p.20/Therm^ 



•^SECS Guldelipes recommend the 'implementation of conservation 
measures for each school Abased on a computerized energy audit 
of •each Bchool building. " . ^ / 

. V . . . 

Schools Interested la this service should write to: Educational 
Facilities Laboratories, Inc., 3000 Sand Hill Road,. Menlo Park, 
California 9A025. The fees for this service are $30 for 
elCTentary .schools and* $50 for secondary schools. 



Chicago Project 

In 1975, the Federal. Energy Administration provided $121,000 to 
support the "Chicago Project!' whii;h was conducted by th^ State 
of Ml'nne^ot^^nergy Agency using the PSECS computerized energy 
audit in 6 O^ool buildings in Michigan, Illinois, Wisconsin, 
Ohio and Indiana. • d 

Conservation Workshoi^s 

From September 1976^ to January 1977, 20 energy-conserVation 
workshops were sponsdred by the Federal Energy Administration, 
at a cost of $215,000 to provide technical assistance to school 
.plant managers and business official's for^ energy management in 
public and university- facilitijes. The workli|pp materials 
produced by the workshog^s have been made available to t^e 
State Energy Offices. ' . 

ASSA^Ten Schools , Project 

a 

' Beginning in the summer^ of 1977, under the sponsorship of 
the Energy Research and Developmfent Ad«iMstratsLon» 10 elemi^n- 
tary school buildingd are being modified for the' Installation . 
of energy6?-savUng measures such as added insulationj^ boiler 
improvements, adjustments in ventilation syst^i^m^T^nd lightings 
changes in an effort to reducelenergy consumption by an average 
of 50 percent. The overall purpqse of t'he project is to 
jneasure the impact of these consep^at^Op measures^ initerms of 
how mdch money and energy can 'be saved. By using this informa- 
tton, sSkol administrators will be able to determine effective 
conservation t>olicies fo^ their own ^hool builc|ings. 



The project originated from a survey conducted by the Federal 
Energy Administration in 1976 to determine the potential 
savings of conservation measures in school buildings. Ten 
schopls were selected from various regions of the dountry and 
specific energy-saving techniques and costs were identified for 
each of the schools. Those measures from the survey, found to 
be cost effective over the life of the building, were selected 
by the Biergy'^Research and Development Administration for 
ioBplementation. ^ 

The 10 schools are: Harold C. Scott Elementary School, Warwick, 
Rhode Island; C en tral Elementary School, Gleti Rock, New Jersey; 
Sanual Everitt Emientary School, Unghorne, Pennsylvania; 
Hindman Elementary* School, Hindman, Kentucky; Fairmoor 
Elementary, Columbus, Ohio; P. F. Brown, Lubbock, Texas; 
Bastbridge ElAnentary School, Liticoln, Nebraska; Garfield' 
.Elementary School, Sioux Falls, South Dakota; Washington 
Elementary School, Kennewick, Washington; and Plover Whiting ^ 
Elementary School, Stevens Point , Wisconsin. 

The-total DOE support 'for the project is estimated at* $600, 000 .n 
About $450,000 to $500,000 of that will be for instrumentation, 
monitoring and analysis work. The remainder will go for part of 
the design and installation of the energy-saving measures / 
themselves. ^ 

I. 

The American Association of School Adipinistrators (AASA) oT 
Arlington, Virginia, is carrying out the project under the 
direction of the Lawrence Berkeley Laboratory of the Department 
of Energy. ^ ' A 



I 

> » 



74* 



1 



59 



Suaaary! AASA '*Ten Schools Prolect" 



Location 
Warwick, R.I. 



Glen Rock, N.J. 



Langhorne, Pa* 
fflndnan, Ky. 

Columbus, Ohio 



Lubbock, Tex. 
Liff^ln, N*b. 



Year built 

and sq. £t. Fuel 

1965, 67 
27,610 



Modification 



gas 1. reduce outside air 
' 2. night setback 
3. 

4. add roof insulation 



1925;39,50 oil ,0. reduce outride air 



45,384 



2. new burners 

3. change temperature 
Etet tings 

4. dampers 

5. roof insul«!tion . 



:iBti 



1954,58,67 oil 
49,314 



1957, 66 ^ 
32 ,,3 38 



1949, -55 
42,765 



gas 



gas 



* Recovery 
Actual Cost time 



6. reduce infiBtratlon 

1. reduce outside air 
2'«'^^|iace burners 

l.liicrease boile^ 
efficiency 

2. reduce glass 60Z 

l.shut down unit vents, 

summer . 
2. improve boiler 

efficiency 

3. night setback 

4. reduce outside air 



1949,50,56 gas 1. update and improve 



36,802 

1954, 55 
32,029 



Sioux Palls, S.D* 1952, 56 

'33^000 



fcontrols 

gas/ 1. reset ^ and rebalance 
.oil air handling units 
.2. night setback 

gas/ ' 1 .reduce 'outside air 
oil 2»night setback . 

3. imp rove boiler 
^ efficiency 



$44,885 



43,550 



5 years 



5 ydars - 



23,320 
13,700* 

25,700* 



9 years 

A' 

m 

6.3 years 
« 

3 year's . 



496 



■8,577 



23,946 



8 months 



4 years 



10 years 



* estimated cost 
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Smmnary; AA9A "Ten Schools Project" 



Location 

Stevens Point , 
Wise. 



Kennewick, Wash* 



Year built 

and sq> f t> Fuel 



1973 
44^000 



1957 
40,124 



gas 



gas 



Modification 



Actual Cost 
4,320 ' 



1 •improve air-condi- 
tioning usage schedule 

2«improve indoor light- 
ing schedule 

3«air temperature reset 

4«reduce ottside air" 



1. mechanical adjustments 88^254 
2«night .setback?* 

3. roof insulation 

4. reduce glass , ^ 

5. replace incandescent 
lighting • 



Recovery 
time 

1 year 



7 years 



/ 



TABLE XIII 

SCHOOL CONSERVATION 'PROGRAMS 
,FUHDIKG 



Project 

"Chicago Project" 
PSECS 

FEA Conservation Workfehops 
AASA Ten Scho6l Project 

TOTAL 



Amount 




600>.000 



$1,234,0^4 



In the proposed National Energy Act, now before Congress (February 1978), 
.a total of $900 million is allocated for the taking of preliminary energy 
audits and the design, a&quis.i'tiots, evaluation, and installation of 
conservation measures in schools and hospitals. The bill[iHr6vides for 
$25 million in preliminary audits and $875 million to cover tfie cQsts 
of Ihe .conservation measures tftemselVfes. A minimum of $242*5 million** 



ERIC 



of the $875 million ks guaranteed for schools^ The proposed legislation 
includes three grant t>rograms, over 3 years, which finance up to 50 
percent of the costs of the projec^* The tte;^^ grant pr^grai^p are: 

Preliminary Energy Audits - grants %6 States to assist schools 

r.. and hospitals ^ 

Technical Assistance - {Detailed energy audits) - grant-s to 

States and schools and hospitals 

Projects - grants to schools and hospitals in payment of project 

costs (design, acquisition, and ingtallation of 
' - ^ conservation measures) 
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Used Laboratory Equipment Program 

In order to provide support to colleges and universities for 
nuclear-oriented educational' activities, the AEC initiated a 
program in the mid-50's^ whfereby financial grants^ were made for 
the purchase of new. nuclear-type laboratory equipment. This ^ 
program operated for approximately JO years and was followed 
by the Used Nuclear*"Relate^ Equipment Grants Program ; a program 
which grafted used nuclear-type laboratory equipment from AEC 
and ERDA laboratories to institjjtions of higher education. 
This program was changed feo-4nclude all used energy-related 
laboratory equipment 1^1977 and operates currently as the Used 
Energy-Related Laboratory Equipment GVants Program . The program 
is administered by the DOE Property Management-Qf f ices in t'he 
regional field offices with central coordination through the 
De|,partment of Energy's Education Programs Division. 
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VI. Energy Extension Service !* ' 

Energy Extension Service activities directly relating to schools 
arfe^ described below. It should be emphasized that these programs 
have been designed by each state, not the Department pf Energy, 
and will hk administered by the states. 

A» Michigan - ^ 

In Michigan, there are two major energy education objectives 
incorporated within its Energy Extension Seryice program. The 
first is to create an Energy Conservation Ethic in 50,000 high 
school age younj^ people. In 'order to accomplish this oblec- 
tive, four steps Have been formulated^ These steps arer^ 

1. Staff Training of 'Teachers^' Cooperative Extension Service 
Field Agents and A-H Leaders O 

An initial step in^addressing this objective is to provide 
that student leaders, ,4-^ leaders and teachers ate well 
informed oh energy issues and prepared to impart tlieir 
knowledge to young people. Each school system in Michigan 
,is part of an Intermediate ^iSjJJ^ool bistr^ict (ISD). For * 
^ eaqh of/ the target counties V^^^ife^^ ISD will hold in-service 
training fbr teachers. These sessions will be aimed at 
both, physical science and social- studies teachers so that 
all students have at least one teacher who has gone 
through training. County extension agents and A-H leaders 
will ^80 attend professional seminars., 

2. DissemftiationVDf Information Materials 
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x ■ ■ 

Information materials will then be made available at each 
school through various classes. The surveys taken to 
assist the evaluation effort will be available to students 
for self-instruction devices.^ 

^3. Desii^ning Displays and Projects for Energy Fairs 

To promote a high interest -in energy education and to help 
students find how they can take, part in solving the energy 
problem), "energy fairs" will^be held in at least 25 
percent of_ the bi^b schools with 4-H groups. This device 
has"^ proven valuable in addressing science and career ( , 

^ planning issues. It also can facilitate the involvement 
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of the student's family in energy conservation and will 
provide student-s not participating, with the information 
in*a dramatic visual way. ^ 

A* School Assembly Presentations / 

Special assembly presentations will be made to the stu4ent 
bodies by 4-H "teen leaders" and utility companies. 

The second major energy education objective stated by Michigan 
is to reduce the energy consumption by at least 5 percent in 
at least 50 percent of the families with members in high 
school. There are two steps involved in meeting this objective. 
These are: 



!• Home Energy Consumption Audits (including transportation 
^ consumption^ 

» 

As part of class and club assignments, at least 75*percen 
' of the students in grades 11 and 12 and a 7>efcentage as 
yet undetermined of those in graded* 9 and 10, would 
perform energy audits for their residences. Energy audit 
forms will be prepared by the Michigan Energy Administration. 
In many cases, the audits will be computer calculated. 
Several types of audits have been tried in Michigan and 
throughout the county, but rarely has this mechanism been 
attempted to this degree and with such. tight. evaluation 
controls. Th5 audits wll^ review the living structures 
for such things as thermqstat settings and weatherstrip- 
ping needs, but also famiiy* transportation ponsumt)tion. 
' The completed forms will be reviewed in-Kiepth in class. 

Instruction will be provided in the ^ethdds necessary to 
^ implement changes. ^ 



^ "Shop Courses/' Vocational 
A-H Projects \ 




ion Curriculum, 



and 



- To take ,the "how to" knowledge past the first simple 

steps, "afeop courses," vocational education curricula, and . 
*the 4-H "You Can Do It" home repair program, will give 
add^ Instruction in the technology of retrofitting. 
Instruction in this technology for the high school aged 
individuai could result in many famil.ies insulating and 
periEorming other' conservation-relatedVtasks^o^their 
homes. ^ 
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Texas 

In Texas, one oi the ehergy^conservation goals is directed 
toward public instituti8ns such as local government- buildings , 
^tate agencies and public schools* In order to reach the 
sqhools, materials are being developed to be used by city and 
ceunty exefcutives in energy-conservation presentatio?fs» 

Tennessee 4 

^ * ■ 

In an -effort to cut down the energy' consumption in its city/ 
county institutions including public schools, Tennessee has 
designed a five-part plan to conserve energy in these facil- 
ities by acl^ieving^ the following: 

1/ Develop and implement building codes whic h^em phasize 
energy conservation. ' ( 

2. Train and assist in developing" procurement policies wliich 
consider energy conservation and life-cycle .costing 
features in buildl,ngs. 

3. Assist in analyzing and managing energy use in public 
buildings. ' . ' ' 

' ^ * 

4. Assist in id^tlfying opportunities *for future ;^ ^ 
retrofitting or existing buitdings with energy conserving 
technology and identify private^ engineer consulting firm^ 
t£ perform detailed engineering studies. ' • 

5. ^ Assipt educational facilities in developing curricula 

addressed to energy manageiit^nt and energy conservation. 

S - ' . 

Washington ' • 

In Washington,^ schools form, an important \arget audience to be 
reached by the Energy Extension Service. ^'Hiis focus on the 
schools will involve the conservation of en^gy in the school 
building itself and the development of energy education 
•curricula. To implement the saving of energy in school 
buildings, a tean' of technical specialists will work with 
decisionmakers to clarify self-interest and arrive at' policies 
and ^lajtts which promote energy conservation , or conversion to' 
alt€^jj^e renewable resources. This work might include energy 
audits, seminars, ^r\shops, afd courses for decisionmakers 
to aid them in det^oping energy conservation plans* 
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In order to provide curriculum materials to school children, a 
team of technicar specialists will work with curriculum 
decisionmakers to arrive at plans which promote energy conser- 
vation or conversion «to alternate renewable resources. This 
might; include workshopip, courses, seminars, development of 
teaching materials* which provide training in the theory, 
practice, and teaching of consei:;;^ation or , conversion, to 
alternate reivewable resources. ^ 

Once curriculum decisions have been made, the energy extension 
agei^t, technical specialist? , other professionals, or volun- 
teers will ,ass.ist in their impl^entatil3n. This could take 
the form of various types of teacher trainirtg, assistance in 
classroom teaching, mobilizatitin od^student volunteers, or * - 
other similar actiylties. ^ 
# ^ 
Connecticut * . 

In its En^gy Extension Service program,, Connecticut's concern 
for energy conservation in the schools is reflected in its 
objective to increase the level of knowledge about energy 
conservation in public school and local governmental facilities 
in a minimfim of 100 out of 169»Connecticut towns ^ 



Pennsylvania 



The elementa-ry and secof^^Bf^ educational system uses 4,350- 
school buildings in Pennsylvania. Of these, 581 have been <^ 
^identified ^as needing remodeling- in order to extend their use 
for 10 to 15 ye4rs. Thege buildings represent the implementa- 
tion of energy conservation technologies proposed by the 
State. The State also plajis to impl,ement c6mnunity deveiopment- 
energy conservation projects .'for' sch^||piistrict officials and * 
to distribute materials on energy conservation. ^ 

Wyoming ^ ^ 

In Wyoming,^ over 220, OQp resijients are expected to Ijenefir from 
home weatherization^and conservation demonstrations displayed at 
7 community ccTlleges. In addition, 25 renewable resource 
monitoring stations will offer demonstrations on the" availabililty 
of wind and sol^ energy in specific gepgraphical regions. 
These stations are located at high schools throughout the state, 
a^ also serve as the focuS for energ]* conservation course^ 
offered by the \4|bming Energy Extension Service at the high 
schools*. ' ' ' 
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